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Buyers who have more than one type of valve in- 
stalled on production lines notice that Nordstroms 
far outlast their other valves and they ask why. 
Here’s the reason— 

Nordstroms have the simplest of all valve 
designs; just a body, cover and plug. This means 
there are less parts to maintain. 

In addition to simple, rugged design, Nordstrom 
valves are carefully manufactured in a wide 
range of metals, each especially suited to the 
service for which it’s sold. 


Wherever you are in the oil fields, you’re close 
to a supply house with Nordstrom 
values and Nordstrom service. 
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But most important is the fact that the vital 
seating surfaces of a Nordstrom valve are never 
separated and are protected against wear, corro- 
sion, erosion and abrasion by a film of lubricant. 

Back up these reasons with Nordstrom’s better 
than thirty years experience in manufacturing 
valves and lubricants and you have the answer 
to why Nordstroms far outlast other types of 
valves in production services. Rockwell Manu- 
facturing Company, Pittsburgh 8, Pa. 
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They are when 
CHICAGO BRIDGE & IRON COMPANY 
builds them 














Chicago Bridge & Iron Company Field Welding Supervisory 
Service sees that you get the best tank your money can buy... 
a Field Welding Supervisor i is assigned to every CB&I structure 
built. Specially selected and trained for his job, he qualifies 
welding personnel, checks the operation of welding equipment 
and supervises the cutting and grading of plugs. This service is 
included on all Horton welded structures at no extra cost to you. 





























ERECTION 


In the endeavor to build better steel plate structures, Chicago 
Bridge & Iron Company carries on a never-ceasing search for 
improved design, fabrication and construction methods. As 
soon as new or improved welding techniques are discovered they 
are immediately put into practice . . . to assure you of a structure 
not just equal to but above and beyond your specifications. 

Further information on Horton tanks, Hortonspheres, Horton- 
spheroids, Horton Floating Roofs and other steel plate structures 
may be had by writing our nearest office. 





INSPECTION 


CHICAGO BRIDGE & IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 





ia ei ts reesei 2174 Healey Bidg. on 5. sioceameewe te 1538 Lafayette Bidg. Philadelphia 3..1635—1700 Wainut Street Bidg. 
Birmingham 1......... . 1570 North Fiftieth St. DS 0'e'64:6:3¢enewveewtesuenee 402 Abreu Bidg. ree 3235 Alcoa Bidg. 
or 1028—201 Devonshire St. Se 2137 C & I Life Bidg. San Prancisco 4............. 1564—200 Bush St. 
| eee 2481 McCormick Bidg. Los Angeles 17...1546 General Petroleum Bidg. sg, BRS ee ee 1329 Henry Bidg. 
Cleveland 15....... .....2251 Midland Bidg. New York 6......... 3373—165 Broadway Bidg. | Sere err er 1634 Hunt Bldg. 
REPRESENTATIVES AND LICENSEES: 
Horton Steel Works Limited, Fort Erie, Ontario, Canada Comprimo N. V., 21, Amstel, Amsterdam (C) Netherlands 
Ateliers et Chantiers de la Seine Maritime, Paris, France Compagnia Tecnica Industrie Petroli, Rome, italy 


Constructions Metalliques de Provence, Arles-sur-Rhone, France Whessoe, Limited, Darlington, England 
Chicago Bridge & Iron Company, Ltd., Apartado 1348, Caracas, Venezuela Motherwell Bridge & Engineering Companys Limited, Motherwell, Scotland 
Sociedade Chibridge de Construcoes Ltda., Av. General Justo, 275, Grupo 306, Rio de Janeiro, B 
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Course of OIL 





A 3-Dimensional Situation 





I. sounds crazy but this is what the public hears: oil imports have been so high in the 
last year and a half that allowable production in the United States has been cut back. 
Supplies piled up in crude oil and products stocks; the expected rise in demand failed 
to appear. There was a great argument over whether foreign oil supplanted or supple- 
mented domestic supply. . 

Up to this point the economics is simple and natural — a recognizable two-dimen- 
sional picture. But along comes Phillips Petroleum and raises the price of crude oil and 
other companies quickly follow suit. This is upside down. Logically in a free economy 
only shortages bring higher prices, to restrict buying and to heighten the incentive to 


fill the demand. 


No wonder the public needs polaroid glasses to understand what the petroleum 
industry is doing and why. Nobody actually wants to pay more for oil products and 
at a quick glance higher prices are uncalled for. There is no need to restrict buying — 
oil is plentiful. Why create greater incentive when the dispute now is over who shall 
supply the over-abundant oil? 





to the situation. 





We must add the third dimension to give depth — or perspective 
In this case the third dimension is time. 


Most of our oil supply today comes from fields found 5, 10, or 25 years ago. The 
profit from oil sold today must find the reserves to meet demand 5, 10, and 25 years 
from now. 


The President’s Materials Policy Commission predicted last year that demand in 
1975 would be 13,700,000 bbl a day. If the present ratio of proved reserves to annual 
production is maintained then we should have proved reserves of about 62,500.000 


bbl in 1975. 


What Phillips saw ahead and what other companies realize all too well are the 
shortages facing the industry 5, 10, and 25 years from now. Supplies found now must 
meet the demand of the future. An oil company must wait for long years to gather its 
harvest and the time lag distorts the supply and demand balance. 


Consumers today are benefiting from lower cost exploration of pre-war days. So 
much so that most companies are spending more to find oil than they are making in net 
profit. This is shown explicitly in the financial table on Page E-2 of The Petroleum 
Engineer for June 1953. The bulk of capital expenditures for virtually all the 62 oil 
companies surveyed went for finding and developing oil reserves and this cost of 
keeping in business was commonly two and sometimes three times the amount of net 
return on the sales of 1952. Capital to finance expansion has been drawn from working 
capital, borrowing, stock issues, and profits. C 


In the long run we must all know that:the only money oil companies have comes 
from profit on sales. This must be enough to finance the finding and developing of 


, — i 30 

great oil and gas reservoirs if we would store up supplies for emergency and for future 
use. It is as simple as that. — E. A. : 
Q 
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300 North Sierra Madre Villa, Pasadena 15, California 


Sales and Service through CEC INSTRUMENTS, INC., 
a subsidiary with offices in: Pasadena, Philadelphia, 
New York, Chicago, Dallas 
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IF you have a highly critical process such as manufacturing 
hermetically sealed instruments or sealing components in evacu- 
ated glass tubes you can tolerate no leakage. For detecting 
incredibly small leaks in such low-volume, low-pressure appli- 
cations, there is only one instrument sensitive enough to do the 
job—Consolidated’s mass-spectrometer-type Leak Detector. For 
less critical work, involving the use of hi-vacuum equipment, 
high-pressure cylinders, containers having welded or soldered 
joints, or valves moving on an assembly line, this versatile leak 
detector is the perfect instrument, guarding the effectiveness of 
your process and guaranteeing the quality of your product. 
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Leak Detector Consolidated’s Model 


24-101A detects, locates, and measures leaks in the 
micron range where it would take 31 years for one 
cubic centimeter of gas to escape. Request CEC 


Bulletin 1801-X5. 


To obtain more information on products advertised see page E-41 
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Gasoline From Coal — Made-Work? 

“Unrealistic,” “Socialistic,’ “New Deal” are some 
of the epithets applied by informed observers to the 
latest blast by John L. Lewis against the Federal 
Government, this time protesting against shutting 
down the oil-from-coal experimental operations at 
Louisiana, Missouri. Lewis wrote Interior Secretary 
McKay denouncing the cessation of this work, which 
has cost a great deal of money, and which is not 
yielding data commensurate with its cost, in the 
opinions of scientists and business-industrial leaders 
as well. Now, every voter has the right to petition 
his government on matters in which he is interested. 
But his petition must be judged on the grounds of 
facts presented and conclusions drawn. 

It is agreed widely and by all those in the know. 
that gasoline-from-coal is demonstrated conclusively 
to be far beyond the bounds of any economic pos- 
sibility. Yet in view of that generally accepted fact, 
Lewis beats his drum for continuing the work, with 
the excuse that it offers greatly needed chance for 
profitable employment for “hundreds of thousands 
of mine workers.” Besides, he says, it costs little, it 
will keep the technical personnel on the job there. 
ready to be set to work elsewhere at other jobs if 
emergency arises, the stoppage would not serve the 
best interests of defense, employment, and taxpayers. 

That last grouping is the pay-off; “the taxpayers.” 
No more ridiculous position can be imagined, than 
to claim that the taxpayers will be served better by 
paying more taxes in order to give people jobs, tech- 
nical people already in scarce supply. The whole 
approach smacks loudly of the made-work principle 
introduced and used widely by the socialistic Roose- 
veltian regime during the 1930’s. With the tremen- 
dous amount of work needing to be done in this 
country on jobs of immediate importance, no pos- 
sible necessity can exist for doing jobs just to give 
people work. Technical and scientific personnel are 
finding more work than the supply of personnel in 
those professions can accomplish; never were engi- 
neers and the like more in demand. 

Furthermore, that group of scientific personnel 
will be instantly available to the Government in any 
emergency, and all the more competent because of 
being engaged currently in active attack on “live” 
problems of industry. And when oil-from-coal is 
needed, the then active petroleum industry will be 
in aggressive competition with the coal and other 
industries, to make the results economic and com- 


petitive.—A.L.F. 


‘1953 —— Pipe Line Industry’s Best Year’’ 


Admittedly off to a slow start, pipe line construc- 
tion is expected to improve rapidly throughout the 
remainder of the year. This optimistic assertion is 
based on the statement of Deputy Petroleum Admin- 
istrator J. Ed Warren, who voices the expectation 
that approximately 10,000 miles of oil pipe lines 
(crude oil and products) will be completed during 
1953, establishing a new high record for pipe line 
construction of this type. It will, in fact. surpass the 
previous peak construction year of 1952. His obser- 
vations do not include gas pipe lines. 

Based on the projects approved by the Petroleum 
Administration for Defense, it is pointed out that 
there will be placed in operation this year 4450 
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miles of crude trunk lines, 4500 miles of products 
lines, and 1000 miles of crude oil gathering lines. 
a total of 9950 miles costing about $460,000,000. 
The banner year to date (1952) saw 6800 miles of 
pipe lines installed, including 5500 miles of crude 
trunk lines, and 1300 miles of gathering lines. 
Interesting are some of the facts released by PAD 
in this connection. Total investment in oil pipe lines 
in the United States is well above $2,000,000,000. 
Daily capacity of this network is approximately 
7,000,000 bbl of crude oil and 1,500,000 bbl of 
petroleum products. During the the last two and a 
half years, that is, since the beginning of the present 
defense program in the fall of 1950, 12,600 miles 
of oil pipe lines have been placed in operation. 
broken down to 7000 miles of crude oil (trunk). 
4000 miles for products, and 1600 for crude gather- 
ing lines. These represent a construction cost of 
approximately $800,000,000. 
This large-scale construction program, plus the 
record-breaking program anticipated for this year. 
“will add materially to the flexibility and efficiency 
of the country’s petroleum transportation system 
and thus strengthen the Nation’s defenses for any 
future emergency.” These facts Mr. Warren points 


out.—F.H.L. 


Pipe Lines: The Essential Link 


The importance of the petroleum transportation 
system in general, and of pipe lines in particular, is 
brought out effectively by John E. Boice, special 
assistant to the director of the Supply and Transpor- 
tation Division, Petroleum Administration for De- 
fense, in a paper recently presented before the 
National Petroleum Association in Cleveland. His 
paper “Shifts in Petroleum Transportation” is pub- 
lished in this issue of The Petroleum Engineer. 

An indication of growth is found in the fact that 
petroleum moved by all transportation media (pipe 
lines, tankers, tank cars, and tank trucks) during 
1938 was 354,000,000 tons, but by 1951 this volume 
had increased to 805,000,000 tons, a gain of 127 
per cent. 

The significant thing to the pipe line industry is 
the statement by Mr. Boice that “pipe lines over the 
years have proved to be the mode of transportation 
best adapted to the movement of crude from wells to 
refineries.” He points out that of 2372 million barrels 
of crude oil moved to refineries in 1951, pipe lines 
delivered 74 per cent, water carriers (including tank- 
ers in the import trade) 24.5 per cent, and tank cars 
and trucks combined 1.5 per cent. 

In the matter of moving refined products, however. 
pipe lines did not fare so well. Water carriers trans- 
ported 43.5 per cent of the refined products, trucks 
32.8 per cent, pipe lines 13.7 per cent, and tank cars 
10 per cent. This situation is understandable, of 
course, when the relative newness of the products 
pipe line phase of the industry is taken into con- 
sideration, and, as Mr. Boice says, “this relationship 
may be expected to change in the future if expansion 
of products pipe lines continue at the postwar rate.” 

High praise is given by Mr. Boice when he says: 
“America must always go forward... our present 
petroleum transportation system is a well-function- 
ing machine and appears capable of doing an out- 
standing job in contributing to the advance, the 
strength, the preparation for emergency.”—F.H.L. 
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Crude Oil Given Major Boost 


Along with the rise of gasoline prices 
in the East, price of crude oil has gone 
up from 10 to 35 cents a barrel in the 
Southwest. 

Phillips Petroleum Company led in 
increasing its prices when it announced 
a 25-cent a barrel increase, followed by 
Humble Oil and Refining Company, 
and later other companies, who boosted 
prices from 10 to 35 cents a barrel. 

Humble president Hines H. Baker, 
in announcing the price hike stated that 
crude oil prices in Texas and New Mex- 
ico had not gone up since 1947 and now 
average less than 1948. He said other 
costs had increased —the cost of finding, 
developing, and producing oil. He added 
that present crude oil prices were not 
in line with the decline of the dollar 
and increase in costs. K. S. Adams, 
chairman, and Paul Endacott, president, 
Phillips, also stressed rising costs of 
drilling wells and the increasing amount 
of deeper and more expensive wells. 


Dies Claims Russian Oil Sufficient 


Analysts who profess that Russia is 
short of oil met with strong argument 
in Washington recently, when Martin 
Dies, first chairman of the house un- 
American Activities Committee, de- 
clared she had 55 per cent of the oil 
reserve of the world. 

Dies said there was more untapped 


and unrefined oil in Russia than in all | 


the rest of the world combined, adding 
“It is time that we become realistic 
about Russia. The resources of Russia 
are enormous.” 

Source of Dies information was re- 
ported to come from confidential Soviet 
statistics, but from the Russians’ own 
estimate of their oil resources, not out- 
side sources. 

Dies contends that Russia has enor- 
mous strength in resburces and one of 
the strongest of these is oil. 


IPE——Bigger and Better This Year 


William B. Way, general manager, 
International Petroleum Exposition, re- 
ports the IPE this year was the most 
successful ever held. Oil men attended 
in greater numbers than ever before, a 
Jeading criterion of the show’s value. 
Survey of attendance by Leslie Brooks 
and Associates, oil field research con- 
sultants, showed 28,111 different oil 
men attended the oil show. This is 81 per 
cent greater than the number reported 
in their survey of the previous show held 
in 1948. Total gate attendance at this 
year’s exposition was 369,835. 

International representation was also 
the biggest in the show’s 30-year history. 
The NOMADS report that 763 foreign 
delegates registered at the NOMADS 
International Headquarters. Of those, 
589 were foreign nationals and the re- 
maining 174 were U. S. citizens work- 
ing abroad. Registrants attended the 
exposition from 42 countries. 
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Oil Museum Planned 


Women of the petroleum industry, 
and specifically, the Tulsa Desk and 
Derrick Club, are founding in Tulsa an 
oil museum to be stocked with minia- 
ture equipment and cutaway views of 
all branches of the industry. It will be 
open to the public and will be a dra- 
matic display of the industry and how 
it operates. 

Numerous oil companies and individ- 
uals have contributed to the museum 
and are continuing to do so. Several of 
the exhibits displayed at the Hall of 
Science during the recent International 
Petroleum Exposition have been given 
to the museum for permanent display, 
among them “The Story of Geology,” 
contributed by Carter Oil, Atlantic Re- 
fining, Cities Service, Gulf, Mid-Conti- 
nent Petroleum, Seismograph Service, 
Shell, Sinclair, Standard Jersey, Tex- 
aco, Tide Water, Union of California, 
Skelly, and Stanolind. 

Mrs. LuCelia Wise heads the oil mu- 
seum committee of Tulsa Desk and Der- 


rick Club. 


Continental Shelf Bill Readied 


A companion bill to the recently 
passed tidelands bill, which would give 
the Federal Government all taxing 
power and full control over revenues 
from oil, gas, and sulfur, produced 
from submerged lands on the conti- 
nental shelf, has moved out of the Sen- 
ate Interior Committee. 

Leasing and taxing power in this 
outer area is of more significance than 
that on the inside, however, because oil 
that has been found has been outside 
the area. Under the new bill the Secre- 
tary of the Interior could apply state 
conservation and policing practices in 
the Federal area so long as it did not 
conflict with Federal law. 


U. S. Oil Plentiful, Report Claims 


The United States and the Western 
Hemisphere are not in any danger of 
running out of oil in the foreseeable fu- 
ture. That is the concensus of a group 
of oil industry experts who have recent- 
ly completed a two-year study of the 
oil situation. Views of the committee are 
expressed in a book “Petroleum in the 
Western Hemisphere,” recently pub- 
lished by the Independent Petroleum 
Association of America, by Charlton H. 
Lyons, IPAA president. 

Although the book provided some 
optimism in the oil outlook, it pointed 
out certain treats visible to the national 
welfare and security. Among those cited 
in the book were: An indicated short- 
age of tubular goods, which would 
hamper expansion of oil developments; 
artificial restrictions that prevent essen- 
tial expansion of petroleum supplies by 
interfering with functioning of the key 
element of price, and a continuing trend 
of increasing imports that will retard 
domestic development. 





HIGHLIGHTS IN OILDOM | 


New Italian Oil Agency 


A new Italian government oil agency 
has been set up in Italy, the Ente 
Nazionale Idrocarburi (ENI). The new 
monopoly has been given exclusive right 
to explore and develop in Po Valley of 
northern Italy. This left no hope that 
private industry, Italian or foreign, 
would be given an opportunity to work 
in the Po Valley. 

ENI is being backed by the govern. 
ment in the amount of $48,000,000, ap. 
proximately. It will submit accounts to 
the parliament annually. 


Radio Use in Oil Expands 


The Committee on the Use of Radio 
and Radar in the petroleum industry 
reported to the National Petroleum 
Council, since the creation of the Petro. 
leum Radio Service by the Federal 
Communications Commission in 1949, 
over 600 users have been authorized to 
operate over 22,000 transmitters. 

The committee submitted a compre- 
hensive history on the use of radio in 
the petroleum industry and gave de- 
tailed reports on radio usages in geo- 
physics, drilling and production opera- 
tions, pipe line operations, petroleum 
relay stations, maritime and _ aviation 
service, for radiolocation work in off- 
shore drilling operations and in refin- 
ery and marketing operations. 


Scientific Research Essential 


“Discoveries in the production and 
utilization of energy surpassing any- 
thing we know today” are the sole hope 
for increasing, or even maintaining, our 
standard of living, according to Dr. Paul 
D. Foote, executive vice president of 
Gulf Research and Development *Com- 
pany. 

Unless research, backed by manage- 
ment and capital, produces such ad- 
vances, our living standard may already 
be on the downgrade, he told the bien- 
nial Production Engineering Confer- 
ence of Gulf Oil Corporation in Pitts- 
burgh, Pennsylvania. 


Texas Oil Allowable Up 


Texas oil allowables for July were 
boosted 28,542 bbl daily by the Rail- 
road Commission in a meeting in Aus- 
tin, making maximum output for July 
3,103,073 bbl daily. The ruling came 
after the commission heard arguments 
from major and independent operators 
who sought greater increases than the 
Commission allowed. Texas fields gen- 
erally can produce 21 days in July com- 
pared with 20 in June. East Texas will 
remain on 18 days, though most pur- 
chasers recommended 19. 

A word of caution was sounded by 
commission chairman Ernest O. Thomp- 
son who pointed out that refinery runs 
for three months have averaged 400,000 
bbl daily greater than market demands. 
He said reduced refinery operations now 
should head off need for cuts later. 
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The BEST SCRUBBERS for PIPELINES, GATHERING SYSTEMS, 
| COMPRESSOR STATIONS, PLANT INLET SCRUBBERS 


Pictured above are FOUR Peerless 60” x 19’ Vertical 
Scrubbers, handling a total of 132,000,000 standard 
cu. ft. of .60 sp. gr. natural gas per day at 600 PSIG 


No. 150 working pressure. These scrubbers are located Ss 


N at a new pipeline compressor station and are 















(WRITE FOR OUR ) 
, NEW SCRUBBER 
BULLETIN 


getting to the compressors. 


used to prevent liquid, in the gas stream from ww , « (e ™ o 
by (A ) = 
Au ia S$ 


For the most complex liquid separation a * \ 4 
problem ... CONSULT PEERLESS! 1) )) 





PEERLESS MANUFACTURING 3 CO. 


P.o.80X% 719-3 * BALLAS, TERAS * Oixon-843 1 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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PETROLIC PERSONALITIES 





The Gathering of the Clans 


A most interesting event, indeed, was the dedication cere- 
mony recently conducted jointly at Pico No. 4 well in Pico 
Canyon, near Newhall, by Standard Oil Company of California 
and Petroleum Production Pioneers. This well which was 
drilled in 1876, under the direction of D. G. Scofield, later to 
become first president of Standard Oil of California, is be- 
lieved to be the first commercially productive well in the state. 

With Alex Mentry as the driller, it was bottomed originally 
at 300 ft for an initial flow of 30 bbl a day, was subsequently 
deepened to 600 ft for a daily yield of 150 bbl a day. and is 
still producing a few barrels a day now after 77 years. Scofield 
was the organizer of California Star Oil Company and its suc- 
cessor, the Pacific Coast Oil Company, which was eventually 
merged into that very considerable entity, familiarly known as 
Standard of Cal. The completion of Pico No. 4 was responsible 
for the construction of the state’s first oil refinery. 

Its early history is somewhat obscure and it is not definitely 
known whether or not this is the same well that was earlier 
drilled by Sanford Lyon, but in any case, the latter is pretty 
generally conceded to have drilled the first well in the upper 
reaches of Pico Canyon. 


And Even Lady Pioneers Came 


Be all that as it may, the occasion brought together a sizable 
congregation of living pioneers, and the ceremony that took 
place in their presence was an impressive one. Ben H. Ander- 
son, regional superintendent of production for Continental Oil 
Company, and current president of Petroleum Production 
Pioneers officiated at the microphone, and did a most com- 
mendable job of introducing the speakers and guest pioneers. 

Among outstanding petrolic personalities present were Mrs 
Merle Young McCollom, daughter of Walton Young, an old 
time Standard Oiler, and wife of Ross McCollum, president of 
National Oil Company. Mrs. McCollom was born in Pico Can- 
yon and lived there for some time after her marriage; Mrs. 
Kate Cochems, mother of Bill Cochems—assistant production 
superintendent of Standard’s southern district. 

Mrs. Cochems also lived in Pico Canyon around the turn of 





On the Oil Front 
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the century and was well acquainted with many of the 9jj 
pioneers of the area; Mr. and Mrs. F. C. Ripley—he, retired 
CCMO executive and credited with locating the first gusher jy 
the Midway field—she, a lovely lady. amazingly informed oy 
the oil history of California, and in consequence historical cop. 
sultant to the Petroleum Production Pioneers; Miss Adqdj 
Lyon, granddaughter of Sanford Lyon, driller of the first Pico 
Canyon well; Mrs. Florence Prall of Santa Paula. niece of 
Alex Mentry, driller on Pico No. 4. and Mrs. John Saunders 
who has fed some hungry pioneers at her boarding house. 


Accompanied by Gentiemen Pioneers 

Representing the male side of the pioneer and future pionee; 
roster were Walton Young, retired Standard division produc. 
tion superintendent up Newhall way, started with the company 
in 1889 and is still in fine fettle; Al Tietze, former. general 
superintendent of production in the northern district for the 
Chevron people. Dressed tools on PCO (Pacific Coast Oil) No. 


5 in Pico for Frank Coon, driller, and A. B. Ennis, drilling 
foreman in 1909, His father-in-law, Davis Connell, worked for 
California Star Oil Company; O. O. Allen, better known as 


Double O, retired Standard pipe line chief; Matt Powell who 
started his career with Pacific Coast Oil Company in 1896; 
Lin Little, retired general superintendent for Standard, and 
first honorary president of PPP; Jim Gosline, currently assist- 
general manager of Standard’s producing department. 

Bill Cochems, already mentioned, worked for Walton Young 
from 1905 to 1921 as pumper, well puller, and tool dresser; 
Jud Hillman, president of Hillman Kelley, past honorary presi- 
dent of PPP, and son of a noted Standard Oil Company produc- 
tion executive; Ed Stearns, vice president Universal Consoli- 
dated Oil Company, and past honorary president of PPP; F. 
F. Hill, former director of production for Union Oil Company 
of California, and credited with carrying out the first success- 
ful oil well cementing job in California; and so on and so on. 


And They Spake One to Another, Saying 


Prior to the actual unveiling of the monument, brief but 
illuminating talks were made by Gage Lund, vice president 
and director of Standard of Cal, who in his usual pleasant man- 
ner expressed his approval of the exercises then in progress: 
Jules Toussaint, vice president and general manager of the 
producing department for Standard, then presented the back- 
ground story of Pico No. 4 (or CSO No. 4 as it is designated by 
the company). paying particular tribute to D. G. Scofield. Alex 
Mentry, and all the prior and subsequent pioneers in petro- 
leum. He made gracious acknowledgment to Mrs. Ripley for 
invaluable aid in tracing down and verifying historical data. 

He closed with official greetings from Standard Oil Company 
and warmly commended PPP on its historical program. On 
this latter, Paul Andrews, Signal Oil and Gas Company pro- 
duction engineer, and PPP historian, expounded with his usual 
lucidity. He explained the aims and objectives of the organiza 
tion’s historical program, told some of the plans for the im 
mediate future, and in all respects made a neat presentation. 


This Is for All Posterity 


The unveiling of the monument with its fittingly inscribed 
bronze plaque was performed by Ben Anderson with a nice 
measure of solemnity. As a matter of fact, the entire ceremony 
from beginning to end was well conducted and Ben is likewise 
to be commended on a bit of prime toastmastering or whatever 
one calls steering a convocation of this kind. And we should 
remember that besides the principals mentioned who all defi- 
nitely acquitted themselves like men (except the ladies, of 
course) thanks should also go to the lads behind the scenes. 

In this group special mention must be made of Warren John- 
son, Standard’s southern district general superintendent of 
preduction; Dave Goodwill, another pleasing Chevronite from 
the Newhall area; Ed Erickson, the hard working proprietor 
of the Newhall refinery; and the noted Charlie Reichert. 
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NEW LINCOLN PLANT CREATED BY INCENTIVE-INSPIRED CO-ACTION IN DEVELOPING POSSIBILITIES IN PROBUCT 


© LE Co. 1953 


LINCOLN “SHIELD-ARC” 200 amp welder 
used with Fleetweld electrodes in structural and 
maintenance applications. 


YOU SAVE MONEY ON EVERY JOB 
WITH LINCOLN “SHIELD -ARC" 


Quality welds are made faster... 
“Shield-Arc’”’ because: 


Faster, easier welding — With Lincoln’s Dual Continuous Control 
both arc type and arc intensity are instantly available. Unlimited arc 
combinations mean faster, easier welding in any position, flat, verti- 
cal, or overhead, without sacrifice in quality. 


at less cost per inch with Lincoln 


Costs less to operate — Lincoln’s exclusive precision engine speed 
control saves fuel and engine wear. When not welding, the engine idles. 
Upon arc striking, the engine speeds up to the correct rpm. Momen- 
tary interruption in arc or changing electrodes does not alter the orig- 
inal speed. 


Gets to the job faster — Rugged, compact in design, Lincoln “Shield- 


Arc” can be mounted on a truck or an undercarriage for quick trans- 
portation anywhere. 


GET THE FACTS! Full details on Lincoln 'Shield- Arc” 200 amp engine driven 
welder in Bulletin 1313. Write on your letterhead to Dept. 2807. 


The Lincoln Electric Company, Cleveland 17, Ohio 
THE WORLD’S LARGEST MANUFACTURER OF ARC WELDING EQUIPMENT 
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WELDED DESIGN 
SPEEDS CONSTRUCTION 
OF COMPRESSOR STATION 


SE of rigid frame construction mad 

possible by arc welding substa: 
tially reduced erection time and costs 
for this compressor station built by the 
Tennessee Gas Transmission Compan 
near Mercer, Pennsylvania. 


Structural members were shop fabri 
cated by welding flanges to webs with 
intermittent welds using fast, down-hand 
techniques. Income and discharge lines 
are 26” pipe with %" wall. Piping sys 
tem is all-welded. Connections were 
made with one pass using ‘‘Fleetweld 5 
and two passes of Linco!n ‘‘Shield-Ar« 
85” electrodes. Pipe was bevelled 60 
to assure 100% penetration. Piping sys 
tem was tested for 750 psi and found 
completely free of porosity. Welding 
at the installation is done witha 200 amp 
“Shield-Arc” engine driven welder. 


Latest data on procedures and costs 
for fabricating of piping systems and 
construction is found in the new 9th 
Edition Procedure Handbook of Ari 
Welding and Design. Price only $2.00 
postpaid in U.S. A.; $2.50 elsewhere 
Write Dept. 2807. 





Rigid frame construction “sed in compresso} 
building for the Tennessee Gas Transmission 
Company, Mercer, Pa. 





Welding slip-on flange fo 18” high pressure pipe 
for header cross-over connection with “Fleet 
weld 5”. 
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Ut nse 

Almost all manufacturers 

of cooling equipment specify 
Aeromaster Fans 

for better service 2 ways! 


Cooling towers, air coolers, cooling 
and condensing units—whatever 
your installation, Aeromaster Fans 
give you more cooling at lower cost! 
The reason is Aeromaster’s unique 
two-way service. 






abrasion, and weather conditions. 
Aeromaster Fans are fully guaran- 
teed . . . available in 5 to 24 ft. dia- 
meters, with 4, 6, or 8 blades per fan 
capacities up to 1,000,000 cfm. 





2. Maintenance Service 

1. Operating Service Famous Koppers engineering serv- 
In operation, Aeromaster Fans serve ice is available for special installa- 
you efficiently because they are tions, and large installations are 
adapted from high-speed aircraft . Koppers-inspected to insure satis- 
propellers, with ‘adjustable blade factory performance. In addition, 
pitch, and require less horsepower Aeromaster sales engineers are lo- 
to operate. They serve you longer, cated in principal cities to assure 
thanks to improved anti-flutter per- prompt and efficient service. For 
formance and exclusive Aero- original equipment or replace- 
loid blade coating—protection ment, specify Aeromaster Fans 
from mild acids and alkalies, for better service two ways! 


dimen, “tens 


METAL PRODUCTS DIVISION « KOPPERS COMPANY, INC. + BALTIMORE, MD. This Koppers Divi- 
sion also supplies industry with Fast’s Couplings, American Hammered Industrial Piston and Sealing Rings, 
Koppers-Elex Electrostatic Precipitators and Gas Apparatus. Engineered Products Sold with Service 





KOPPERS COMPANY, INC., Aeromaster Fans © 227 Scott St., Baltimore 3, Md. 


Gentlemen: Please send me detailed information on Aeromaster Fans for 


(name and type of equipment to be cooled) 


Title Company 


Meetings 
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July 1¥-21—Louisiana Oil Marketers 
Association, annual meeting, Jung Hotel, 
New Orleans, Louisiana. 

July 21-24—Netherlands Chemical Asso. 
ciation, 50th anniversary meeting, Neder- 
landse Chemische Vereniging, Lange Voor. 
hout, 5, The Hague, Netherlands. 

July 22-25—Silver Bay Conferences on 
Human Relations in Industry, Silver Bay, 
New York 

August 14—Florida Petroleum Marketers 
Association, Sheraton Plaza Hotel, Day- 
tona Beach, Florida. 

Aug. 17-19—Society of Automotive Engi- 
neers, international West Coast meeting, 
Georgia Hotel, Vancouver, B. C., Canada. 

Sept. 1-4—American Institute of Electri- 
cal Engineers, Pacific general meeting, 
Vancouver Hotel, Vancouver, B. C., Canada. 

Sept. 6-11—American Chemical Society, 
national meeting, Conrad Hilton Hotel, Chi- 
cago, Illinois. 

Sept. 9-11—Oil Industry Information Com. 
mittee, Cleveland Hotel, Cleveland, Ohio. 
Sept. 9-11—Pacific Coast Gas Associa- 

tion, San Francisco, California. 

Sept. 10-11—Desk and Derrick Clubs of 
North America, second annual conven- 
tion, Cosmopolitan Hotel, Denver, Colorado. 

Sept. 13-16—American Institute of Chemi- 
cal Engineers, Fairmont and Mark Hopkins 
Hotels, San Francisco, California. 

Sept. 15-16—American Petroleum Insti- 
tute, Executive Committee, Greenbrier Hotel, 
White Sulphur Springs, West Virginia. 

Sept. 16-18—National Petroleum Associ- 
ation, annual meeting, The Traymore, At- 
lantic City, New Jersey. 

Sept. 21-25—Instrument Society of Amer- 
ica, 8th national instrument conference and 
exhibit, Sherman and Morrison Hotels, Chi- 
cago, Illinois. 

Sept. 24-25—Western Petroleum Refiners 
Association, regional meeting, Henning 
Hotel, Casper, Wyoming. 

Sept. 27-29—National Association of Oil 
Equipment Jobbers, annual meeting, Neil 
House, Columbus, Ohio. 

Sept. 27-30—American Society of Me- 
chanical Engineers, annual petroleum en- 
gineers conference, Rice Hotel, Houston, 
Texas. 

Sept. 27-Oct. 2—American Society for 
Testing Materials, committee D-2 on 
petroleum products and lubricants, Shore- 
ham Hotel, Washington, D. C. 

Oct. 1-2—Mid-Continent Oil and Gas As- 
sociation, Lovisiana-Arkansas division, an- 
nual meeting, Roosevelt Hotel, New Orleans, 
Louisiana. 

Oct. 4-6—American Association of Oil 
Well Drilling Contractors, annual meet- 
ing, Denver, Colorado. 

Oct. 5-7—Texas Mid-Continent Oil and 
Gas Association, annual meeting, Rice 
Hotel, Houston, Texas. 

Oct. 7-9—National Association of Cor- 
rosion Engineers, South Central Region 
annual meeting, Mayo Hotel, Tulsa, Okla- 
homa. 

Oct. 8-9—California Natural Gasoline 
Association, 28th annual fall meeting, Am- 
bassador Hotel, Los Angeles, California. 

Oct. 8-9—Illinois Institute of Technology, 
conference on Industrial Hydraulics, annual 
meeting, Hotel Sheraton, Chicago, Illinois. 

Oct. 9—Virginia Oil Men's Association 
fall convention, Roanoke Hotel, Roanoke, 
Virginia. 

Oct. 8-11—International Federation of 
National Associations of Engineers, 
Congress, Rome, Italy. 
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Oct. 11-17—Oil Progress Week. 

Oct, 15-16—Petroleum Marketers Asso- 
ciation of Texas, annual meeting, Adol- 
phus Hotel, Dallas, Texas. 

Oct, 19-20—Independent Petroleum Asso- 
ciation of America, annual meeting, 
Hotel Texas, Fort Worth, Texas. 

Oct. 19-23—National Safety Council, an- 
nual congress, Conrad Hilton, Congress, 
Morrison, Sheraton Hotels, Chicago, Illinois. 

Oct. 22-23—Western Petroleum Refiners 
Association, regional meeting, Garrett 
Hotel, Eldorado, Arkansas. ’ 

Oct. 24-—-Natural Gasoline Association of 
America, regional meeting, Blackstone 
Hotel, Tyler. 

Oct. 26-28—National Lubricating Grease 
Institute, annual meeting, Edgewater Beach 
Hotel, Chicago, Illinois. 

Oct. 26-29—American Gas Association, 
annual conference, Kiel Auditorium, St. Louis, 
Missouri. 

Oct. 27—Association of Consulting Chem- 
ist and Chemical Engineers, Inc., an- 
nual meeting, Hotel Belmont Plaza, New 
York, New York. 

Oct. 29-31—Rocky Mountain Oil and Gas 
Association, annual convention, Cosmo- 
politan Hotel, Denver, Colorado. 

Nov. 2-4—Society of Automotive Engi- 
neers, National transportation meeting, 
Conrad Hilton Hotel, Chicago, Illinois. 

Nov. 2-4—American Petroleum Credit 
Association, 29th annual conference, Bilt- 
more Hotel, New York, New York. 

Nov. 3-4—Society of Automotive Engi- 
neers, national diesel engine meeting, Con- 
rad Hilton Hotel, Chicago, Illinois. 

Nov. 5-6-—Society of Automotive Engi- 
neers, national fuels and lubricants divi- 
sion, Conrad Hilton Hotel, Chicago, Illinois. 

Nov. 9-11—The Geological Society of 
America, annual meeting, Royal York Hotel, 
Toronto, Ontario, Canada. 

Nov. 9-12—American Petroleum Institute, 
annual meeting, Conrad Hilton Hotel and 
Palmer House, Chicago, Illinois. 

Nov. 12—American Petroleum Institute, 
Executive Committee, Conrad Hilton Hotel, 
Chicago, Illinois. 

Nov. 19—National Industrial Conference 
Board, Schenley Hotel, Pittsburgh, Pennsyl- 
vania, 

Nov. 21—Natural Gasoline Association 
of America, regional meeting, Herring 
Hotel, Amarillo, Texas. 

Nov. 29-Dec. 4—American Society of 
Mechanical Engineers, Statler Hotel, New 
York, New York. 

Nov. 30-Dec. 5—Exposition of Chemical 
Industries, 24th exposition, Grand Central 
Palace, New York, New York. 

Dec. 13-16—American Institute of Chemi- 
cal Engineers, annual meeting, Hotel Jef- 
ferson, St. Louis, Missouri. 





NOMADS TO MEET 


New York, N. Y., Chapter, First Monday 
of the Month, Louis Sherry'’s New 
York. Secretary, O. B. Latrobe. 

Houston Chapter, Second Monday of the 
Month, Ye Olde College Inn, Houston, 
Texas. Secretary, Harry E. Estes. 

los Angeles Chapter, Second Wednes- 
day of the Month, Jonathan Club, Los 
Angeles, Calif. Executive Secretary, 
Wallace A. Sawdon, 

Tulsa Chapter, Third Friday, ‘After Five” 
Room, Hotel Tulsa. Secretary, Gilbert 
Swift. 

Dallas-Fort Worth Chapter, Dallas, 
Texas. First Monday of the Month. 
Secretary, M. W. Hiltpold. 








—— 
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NOW AMERICAN MADE 
TO HIGHER STANDARDS! 





RIGID 
VINYL PIPE 


AND FITTINGS 


Many Proved Advantages 
Over European Plastic 
Pipe; Highly Successful 

Since 1932 


EXCLUSIVE e HIGHEST TENSILE STRENGTH 


KRALOY 


FORMULATION 


r 10 TIMES LIGHTER THAN STEEL 
Two Men Can Lay 1000 Feet 
Per Hour 


> MOST ECONOMICAL IN THE 
GROUND 
Low Initial Cost, Greatly 
Reduced Installation and 
Maintenance Costs 


NON-CORROSIVE 


Guaranteed In Flow, 
Gathering, and Waste Lines 


Improve Your Operation Immediately 
With American-Made Kraloy D-150 
Rigid Vinyl Pipe and Molded Fittings 
(150 psi working pressure). Available in 
1.P.S. OD sizes through 4”. 


Write for latest specification brochure 


Stocked by: 
National Supply Co. 
Republic Supply of Calif. 
Homco 
Mid-Continent Supply 


4710 EAST WASHINGTON BLVD. 
LOS ANGELES 22, CALIFORNIA 
Co. CASPER, WYO.—HOUSTON, TEXAS 
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TO FIT THE 
MACHINE 


WISCONSIN-POWERED Gathering PUMP 


Right here in this Texas field is tangible evidence of the confidence placed not only in a 
Marlow Pump built by Marlow Pumps, Ridgewood, N. J., but also in the 2-cylinder Wis- 
consin Heavy-Duty Air-Cooled Engine delivering the power. 


The unit operates unfailingly with a bare minimum of servicing. It's true, you can start a 
Wisconsin Engine and forget about it! Cooling by air alone takes care of the cooling prob- 
lems, Positive lubrication makes inspection trips rare occurrences. And unmatched rugged- 
ness, top to bottom, plus tapered roller bearings at both ends of crankshaft assure you 
of longest engine life. 


4-cycle single-cylinder, 2-cylinder and V-type 4-cylinder models, 3 to 36 hp. 


WISCONSIN MOTOR 


Corporation 


MILWAUKEE 46, WISCONSIN 
World’s Largest Builders of Heavy-Duty Air-Cooled Engines 





WRITE TO HARLEY SALES CO. 
619 S, MAIN STREET, TULSA, OKLAHOMA 
M & M BUILDING, HOUSTON, TEXAS 
S05 SOUTH MAIN ST., WICHITA, KANSAS 
Olt FLELD DISTRIBUTORS FOR WISCONSIN 
ENGINES AND ALL TYPES OF UTILITY UNITS. 
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Doubling wear life on chains, 
clutches and running parts, drilling rigs 
equipped with the new Twin Disc Dis- 
connecting Hydraulic Power Take-Offs 
have been running up outstanding service 
records during the past two years. a 

igs now drill deeper, more economically, 
halomees the new Twin Disc Model HUD 
allows the full use of peak engine torque... 
dampens starting shocks, stopping 
shocks and overloads. Through the com- 
plete Disconnect feature, the HUD acts 
as a master clutch. 

Steady power transmission through 
Twin Disc HUD softens and controls 
speeds of acceleration and deceleration 
... to reduce impact shock—on power 
units and driven equipment—by 70% or 
more. Compounded drives can easily be 
synchronized—drum clutches can safely 
be engaged with engines idling, for 
smoother load pick-up—the range of 
available mud pump speeds and pres- 
sures can be greatly extended. Rig en- 
gines, free to run at their most efficient 
rpm, prevented from lugging or stalling 
under load, are assured of a longer, more 
serviceable, trouble-free life. 

For complete information on how Twin 
Disc Disconnecting Hydraulic Power 
Take-Offs are adding efficiency to mod- 
ern drilling rigs, contact your nearest 
Twin Disc Factory Branch, or write to 
the Hydraulic Division, Rockford, Ill. 


Twin Disc Model HUD Disconnecting Hydraulic 
Power Take-Off—available in coupling sizes 
21” and 27”; to handle 60 to 600 hp engines 
. .. operates with either cooling radiator or heat 
exchanger . . . incorporates shortened oil sump 
to fit rig design. 





Dec. 28-29—American Chemica} Society, 
division of Industrial and Engineering 
Chemistry, University of Michigan. Ann Ar. 
bor, Michigan. 

- 1954 

Jan. 11-15—Seciety of Automotive Engi- 
neers, annual meeting and engineering 
display, Sheraton-Cadillac and Statler Hotels, 
Detroit, Michigan. 

Jan. 18-22—American Institute of Elec. 
trical Engineers, winter general me 
Statler Hotel, New York, New York. 

Jan. 21-22—National Industrial Confer. 
ence Board, Astor Hotel, New York, New 
York. 

Feb. 8-9 —lAissouri Petre!eum Associa- 
tien, annucl convention, Chase Hotel, St. 
'ou's, Missouri. 

March 3-5-—American Petroleum Institute, 
Southwestern District, Rice Hotel, 
Texas. 

March 8-10—American Institute of Chemi- 
cal Engineers, Statler Hotel, Washington 
D. C. 

March 15-19—National Association of 
Gorrosion Engineers, annual meeting, 
Kansas City Municipal Auditorium, Kansas 
Cty, Missouri. 

March 17-19—American Petroleum Insti- 
tute, Mid-Continent District, Skirvin Hotel, 
Oklahoma City, Oklahema. 

March 25—National Industrial Confer. 
ence Board, Skirvin Hotel, Oklahoma City, 
Oklahoma. 

March 25-26—New England Gas Associa- 
tion, Statler Hotel, Boston, Massachusetts. 
April 12-15—Society of Automotive Engi- 

neers, national aeronautic meeting, Statler 

Hotel, New York, New York. 

May 2-4—Independent Petroleum Asso- 
ciation of America, midyear meeting, 
Cosmopolitan Hotel, Denver Colorado. 

May 3-5—American Petroleum Institute, 
Lubrication Committee, Skytop Lodge, Sky- 
top, Pennsylvania. 

May 10-12—American Petroleum Insti- 
tute, Division of Transportation, Products 
Pipe Line Conference, Warwick Hotel, Phila- 
delphia, Pennsylvania. 

May 10-13—American Petroleum Insti- 
tute, Division of Refining, mid-year meet- 
ing, Rice Hotel, Houston, Texas. 

May 10-13—Liquefied Petroleum Gas As- 
sociation, annual convention, Conrad Hil- 
ton Hotel, Chicago, Illinois. 

May 16-19—American Institute of Chemi- 
cal Engineers, Conrad Hilton Hotel, Chi- 
cago, Illinois. 

June 17-19—American Petroleum Insti- 
tute, Division of Production, Eastern dis- 
trict, Greenbrier Hotel, White Sulphur 
Springs, West Virginia. 

Sept. 12-16—American Institute of Chemi- 
cal Engineers, Colorado Hotel, Glenwood 
Springs, Colorado. 

Sept. 28-29—Texas Mid-Continent Oil and 
Gas Association, annual convention, 
Baker Hotel, Dallas, Texas. 

Oct. 11-14—American Gas Association, 
Atlantic City, New Jersey. 

Oct. 26-27—Society of Automotive En- 
gineers, national diesel engine meeting, 
Statler Hotel, Cleveland, Ohio. 

Nov. 1-2—Independent Petroleum Asso- 
ciation of America, annual meeting, 
Shamrock Hotel, Houston, Texas. 

Nov. 4-5—Society of Automotive Engi- 
neers, national fuels and lubricants meet- 
ing, Mayo Hotel, Tulsa, Oklahoma. 

Nov. 8-11—American Petroleum Institute, 


eting, 


Houston, 





34th annual meeting, Conrad Hilton Hotel 
and Palmer House, Chicago, lilinois. 

Nov. 28-Dec. 3—American Society of Me- 
chanical Engineers, Statier Hotel, New 
York, New York. 

Dec. 12-15—American Institute of Chemi- 
cal Engineers, annual meeting, Statler 
Hotel, New York, New York. 


CLUTCHES AND/H oRAuLIC D2IVES 


Twiliibise * 


TWIN DISC CLUTCH COMPANY, Racine, Wisconsin - 


BRANCHES: 


HYDRAULIC DIVISION, Rockford, Illinois 
CLEVELAND + DALLAS + DETROIT » LOS ANGELES + NEWARK - MEW ORLEANS SEATTLE + TULSA 


To obtain more information on Products advertised see page E-41] 
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POSITIVE LOCKING FLEX-PIN CONNECTIONS 
for HOES - DRAGLINES - CLAMSHELLS - RIPPERS 





| 4 TOOTH COMPANY - 


(Pioneer Manufacturers of Two-Part Teeth) 





1540 SOUTH GREENWOOD AVE. MONTEBELLO, CALIFORNIA 








P 459.300. 



















































































































THEORETICAL VOLUME OF GRAVEL REQUIRED AROUND LINERS, IN CU. FT. PER FT. OF 
LENGTH 
Nominal diameter of liner, tubing, casing, etc. a 
Of hole ix | a lawl 8 | sy) | sy | 6 | ox | 7 | 7% | 
Diameter | of hole | 1% 11% | 2 | 2%/| 8 | 38%! 4 | 4%! 54%! 6 | 6% | 7 | 7% | 8% 
of hole,in. | without 48 
liner, cu. ft. cu. ft./ft. displacement po 
per ft. | | | | | | | | | | | 
0.015 | 0.020 | 0.031} 0.045; 0.067) 0.087; 0.111) 0.123) 0.165) 0.196) 0.239) a 0.317; 0.406 
} } j } 7 See | } ee 
6 0.196 | 0.181] 0.176; 0.165) 0.151] 0.128) 0.109, 0.085, 0.073) 0.031 | | 
6% 0.230 | 0.215; 0.210: 0.189: 0.185) 0. 163) 0.143) 0.119; 0.107) 0.065) 0.034 
7 0.267 | 0.252!) 0.247! 0.236! 0.222) 0. 200; 0.180) 0.156) 0.144) 0.102) 0.071) 0.028) 
7% 0.307 | 0.292, 0.287; 0.276! 0.262) 0.249) 0.220) 0.196; 0.184) 0.142) 0.111) 0.068 0.040 
8 0.349 | 0.334, 0.329; 0.318) 0.304| 0.282) 0.262) 0.238) 0.226) 0.184! 0.153) 0.110) 0.082) 0.032 
| | | | | | 
814 0.394 0.379 | 0.374 | 0.363 | 0. 49 0.327) 0.307 0.283; 0.271) 0.229) 0.198) 0.155 0.127) 0.077 
9 0.442 0.427} 0.422; 0.411| 0.397) 0.375) 0.355) 0.331) 0.319) 0.277; 0.246) 0.203) 0.175) 0.125) 0.036 
9% 0.492 0.477 0.472 | 0.461 | 0.447) 0.425) 0.405) 0.381) 0.379) 0.327, 0.296, 0.253) 0.225) 0.175) 0.086 
10 0.546 0.531 | 0.526) 0.515! 0.501! 0.479) 0.459) 0.435) 0.423) 0.381) 0.350 0.307, 0.279) 0.229; 0.140 
1014 0.602 0.587 | 0.582 0.571 | 0.557) assy 0.915) 0.491| 0.479 0.437) 0.406 9.363) 0.335) 0.285! 0.196 
11 0.660 | 0.645| 0.640) 0.629) 0.615] 0.593) 0.573) 0.550! 0.537, 0.495) 0.464, 0.421| 0.393, 0.343) 0.254 
11% 0.721 0.706 | 0.701! 0.690! 0.676) 0.654) 0.634) 0.610, 0.598| 0.556) 0.525! 0.482! 0.454! 0.404) 0.315 
12 0.785 0.770) 0.765 0.754 | 0.740) 0.718) 0.698) 0.674, 0.662, 0.620; 0.589) 0.546) 0.518) 0.468) 0.379 
12% 0.852 0.837 | 0.832! 0.821 | 0.807) 0.795) 0.765) 0.741) 0.729) 0.687) 0.656, 0.613) 0.585) 0.535) 0.446 
13 0.922 0.907 | 9.902 9.891 | 0.877) 0.855 ake 0.811) 0.799) 0.757| 0.726) 0.683) 0.655! 0.605) 0.516 
| | | | | 
13% 0.994 | 0.979) 0.974; 0.963; 0.949 0.927) 0.907) 0.883] 0.871) 0.829) 0.798) 0.755) 0.727) 0.677) 0.588 
14 1.069 | 1.054 | 1.049; 1.038} 1.024) 1.002) 0.982) 0.958! 0.946 0.904) 0.873) 0.830; 0.802) 0.752) 0.663 
14% 1.147 | 1.132) 1.127 | 1.116} 1.102) 1.080 1.060) 1.036) 1.024) 0.982) 0.951) 0.909 0.880) 0.730) 0.741 
15 1.227 1.212) 1.207; 1.196) 1.182) 1.160) 1.140) 1.116 1.104; 1.062) 1.031] 1.988} 0.960) 0.910) 0.821 
15% 1.310 1.295 1.290 | 1.279} 1.265) 1.243) 1.223) 1.199) 1.187 1,145) 1.114) 1.071 1.043) 1.993} 0.904 
16 1.396 1.381} 1.376) 1.365] 1.351) 1.329 1.309] 1.285 1.273) 1.231) 1.200) ‘187 1.129 1.979] 0.990 
16% 1.485 1.475} 1.465] 1.454] 1.440) 1.418) 1.398) 1.374) 1.362) 1.320) 1.289) 1.246) 1.218) 1.168) 1.079 
17 1.576 1.561] 1.556} 1.545] 1.531) 1.509) 1.467) 1.491) 1.453 1.411) 1.380) 1.337} 1.309) 1.259) 1.170 
1714 1.670 1.655 | 1.650} 1.639) 1.625) 1.603) 1.593) 1.559 1.547| 1.505) 1.474) 1.431 1.403} 1.353) 1.264 
18 1.767 1.752| 1.747) 1.736| 1.722) 1.700] 1.680) 1.656) 1.644) 1.602 1.571) 1.528) 1.500} 1.450) 1.361 
| | | 
18% 1.867 1.852) 1.847] 1.836/| 1.822) 1.800 1.780) 1.756) 1.744) 1.702) 1.671) 1.628) 1.600) 1.550, 1.461 
19 1.969 1.954} 1.949) 1.938) 1.924) 1.902) 1.882) 1. 859) 1.846 1804 1.773} 1.730} 1.702) 1.652) 1.563 
19% 2.074 2.059} 2.054] 2.043} 2.029] 1.007; 1.997) 1.963) 1.951} 1.909) 1.868) 1.835] 1.807 1.757| 1.668 
20 2.182 2.167} 2.162; 2.151} 2.137] 1.115) 2.095) 2.071) 2.059 2.017| 1.986 1.943) 1.915) 1.865) 1.776 
20% 2.229 2.214) 2.209| 2.198| 2.184) 2.162 2.143 +. 2.106) 2.064) 2.033 1.990) 1 2.912 1.823 
21 2.405 2.390 | 2.385) 2.374; 2.360) 2.338) 2.318 2.294) 2.282) 2.240, 2.209 2. 166) 2.138 2.088| 1.999 
21% 2.521 2.506 | 2.501 | 2.490| 2.476) 2.454) 2.434) 2.410) 2.398) 2.356) 2.325) 2.282) 2.254) 2.204) 2.115 
22 2.640 2.625 | 2.620| 2.609) 2.595) 2.573) 2.533) 2.529) 2.517) 2.475) 2.444! 2.401) 2.373) 2.343] 2.234 
221% 2.761 2.746 | 2.741) 2.730| 2.716) 2.694 2.674) 2.650) 2.638) 2.596) 2.565! 2.522) 2.494) 2.444) 2.355 
23 2.885 2.870| 2.865) 2.854} 2.840) 2.818 wiles 2.774) 2.762) 2.720) 2.689) 2.646) 2.618 2.568) 2.479 
231% 3.012 2.997 | 2.992| 2.981 | 2.967) 2.945) 2.925 2.901) 2.889} 2.847) 2.816 2.773, 2.745) 2.695) 2.606 
24 3.142 3.127} 3.122) 3.111] 3.097) 3.075) 3.055) 3.031) 3.019) 2.977) 2.946) 2.903) 2.875) 2.825! 2.736 
2414 3.274 3.259 | 3.254) 3.243] 3.229) 3.207| 3.187) 3.163) 3.151) 3.109) 3.078) 3.035) 3.007) 2.957| 2.868 
25 3.409 | 3.394] 3.389] 3.378) 3.364 3.342) 3.322} 3.298) 3.286, 3.244) 3.213) 3.170) 3.142) 3.092) 3.003 
25% 3.546 | 3.531 | 3.526| 3.515] 3.501) 3.479) 3.459) 3.435) 3.423) 3.381 3.350) 3.307) 3.279! 3.229 3.140 
26 3.687 | 3.672| 3.667| 3.655| 3.642 3.620 3.600} 3.576 3.564) 3.522 3.491) 3.448| 3.420, 3.370 3.281 
261% 3.830 | 3.815) 3.810) 3.799; 3.785 3.763) 3.743) 3.719) 3.707) 3.665) 3.634) 3.591 3.563) 3.513} 3.424 
27 _—- 3.976 | 3.961) 3.956) 3.945) 3.931 3.909) 3.889) 3.865) 3.853 3.811! 3.780) 3.737| 3.709) 3.659) 3.560 
271% 4.124 | 4.109| 4.104) 4.093 | 4.079 4.057 4.037| 4.013) 4.001) 3.959) 3.928) 3.885) 3.857) 3.807) 3.718 
28 4.276 | 4.261| 4.256) 4.245) 4.231 4.209) 4.189) 4.165) 4.153) 4.111) 4.080) 4.037 4.009) 3.959] 3.870 
} } 
2814 4.430 4.415! 4.410!) 4.399) 4.395 4, 363| 4.343) 4.319) 4.307) 4.265) 4.334) 4.191) 4.163) 4.113) 4.024 
29 4.587 | 4.572 | 4.567| 4.556) 4.542) 4.520) 4.500) 4.476) 4.464) 4.422) 4.391) 4.348 4.320) 4.270; 4.181 
291% 4.816 4.801 | 4.796 | 4.785) 4.771) 4.749 4.729) 4.705 4.693) 4.651) 4.620) 4.577) 4.549 4.499) 4.400 
39 4.908 4.893 | 4.888 | 4.877| 4.863) 4.841 4.821) 4.787| 4.785) 4,743] 4.712) 4.769) 4.641) 4.691) 4.502 
- 31 5.241 5. 226 5.221 | 5.210) 5.196) 5.174 5.154! siege 5.118) 5.076) ies 5.002) 4.974 4.924) 4.835 
32 5.585 5.570 | 5.565 | 5.554 | 5.540) 5.518) 5.498 5.474| 5. 462| 5.420) 5.389 5.346 5.138) 5.268) 5.179 
33 5.939 5.924} 5.919} 5.908| 5.894! 5.872) 5.852) 5.828) 5.816) 5.774! 5.743) 5.700) 5.672) 5.622! 5.533 
34 6.305 | 6.290 | 6.285 | 6.274! 6.260) 6.238 6.218) 6.194) 6.182) 6.140) 6.109 6.066) 6.038) 5.998) 5.899 
35 6.681 | 6.666) 6.661| 6.650) 6.636) 6.614) 6.594) 6.570) 6.558) 6.516) 6.485) 6.442) 6.414] 6.364! 6.275 
36 7.067 | 7.052| 7.047| 7.036| 7.022 7.000) 6.980) 6.956 6.944| 6.902! 6.871 6.828| 6.800] 6.750) 6.661 
| | | | 
Note: Variation in hole size due to sloughing or washing is disregarded. 
Example: Eight and five-eighths-in. hole has been reamed to 15 in. diameter for a distance of 10 ft. The 7%-in. liner is set 2 ft. off 
bottom. How much gravel will be required for packing? 
Ans. In the column headed “Volume of hole without liner” opposite 15 find 1.227, volume of 1 ft. of 15-in. hole. 2 X 1.227 = 2.454 cu. ft. 
| volume of reamed hole without liner. Opposite 15 in the column headed 7% find .910, cu. ft. of gravel per 1 ft. of liner. 8 X .910 = 7.280 
cu. ft. of gravel required around liner. Add 2.454 to 7.280 equals 9.734 cu. ft. total gravel required. 
olen : : ‘“ . 
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Every feature you need for 


metering pipeline liquids 


@ the Brown Electric Flow Meter 


Brown Electric Flow Meter bodies, connected 
to orifices in pipe lines at the pumping sta- 
tion, transmit to... 


Panel-mounted flow recorders in the remote ‘ 
control room. 


, measurement of flow in crude and prod- 
uct pipelines—with the Brown Electric Flow Meter 
—proves an invaluable means of checking against line 
leakage and pump failure. This instrument embodies 
every feature of dependability, performance and con- 
venience demanded by pipeline and station operators: 


It’s Rugged—forged steel body is rated at 2500 psi; 
tested at 5000 psi. 


It’s Accurate—no pressure-tight bearings or stuffing 
box to cause friction. Built-in pulsation damper. 


It’s Safe—equipped with overload and reverse flow 
seals. Eliminates high pressure orifice leads in 
control room. 


It’s Remote Transmitting—electric meter body can be 
up to 114 miles from flow recorder, without loss of 


@ REFERENCE DATA: Write for Instrumentation Data Sheet No. 7.2-2. 


Hone 


BROWN 








To obtain more information on products advertised see page E-41 










accuracy. Instrument can be located conveniently 


in the control room . . . no lag in measurements 


It’s Versatile—interchangeable range tubes facilitate 
field selection of ranges up to 344 inches of water 
(dry). Available with sealed armature for volatile 
fluids. Can meter and record flows in either direc 
tion. 


It’s Simple—easy to disassemble for cleaning. No 
bearings, levers or stuffing boxes in meter body or 
transmitter. 


Your local Honeywell engineering representative will 
be glad to discuss applications to your own pumping 
stations. Call him today .. . he is as near as your 
phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., /ndus 
trial Division, 4475 Wayne Ave., Philadelphia 44, Pa 


MINNEAPOLIS 


ywell 


(INSTRUMENTS 
Tout or Couttioly 


A-16g 






























































































DRAINAGE BY UNIFORMLY SPACED WELLS 
Area drained, Maximum drainage dis- Area drained, Maximum drainage dis 
Spacing, acres per well tance, ft. (see diagrams) Spacing, acres per well tance, ft. (see diagrams) 
ft. ft. 
Regular | Staggered! Regular “~— Regular Staggered! Regular Staggered 
se “ee ” ‘—” se - 
60 .083 .072 42.4 34.6 560 7.20 6.23 396. 323 
70 .112 .097 49.5 40.4 570 7.46 6.46 403 329 
80 .147 .127 56.6 46.2 580 t.02 6.69 410 335 
90 .186 .161 63.6 52.0 590 7.99 6.92 417 341 
100 . 230 .199 70.7 57.7 600 8.26 7.16 424 346 
110 .278 .241 77.8 63.5 610 8.54 7.40 431 352 
120 .331 . 286 84.8 69.3 620 8.82 7.64 438 358 
130 . 388 .336 91.9 75.1 630 9.11 7.89 445 364 
140 .450 .390 99.0 80.8 640 9.40 8.14 452 370 
150 .517 .447 106 86.6 650 9.70 8.40 460 375 
160 .588 .509 113 92.4 660 10.0 8.66 467 381 
170 .663 .575 120 98.2 670 10.3 8.92 474 387 
180 .744 .644 127 104 680 10.6 9.19 481 393 
190 .829 .718 134 110 690 10.9 9.47 488 398 
200 .918 .795 141 115 700 11.2 9.74 495 404 
210 1.01 .877 148 121 710 11.6 10.0 502 410 
220 1.11 . 962 156 127 720 11.9 10.3 509 416 
230 1.21 1.05 163 133 730 12.2 10.6 516 421 
240 1.32 1.15 170 139 740 12.6 10.9 523 427 
250 1.43 1.24 177 144 750 12.9 11.2 530 433 
260 1.55 1.34 184 150 760 13.3 11.5 537 439 
| 270 1.67 1.45 191 156 770 13.6 11.8 544 445 
280 1.80 1.56 198 162 780 14.0 12.1 551 450 
290 1.93 1.67 205 167 790 14.3 12.4 559 456 
300 2.07 1.79 212 173 800 14.7 12.7 566 462 
310 2.21 1.91 219 . 179 820 15.4 13.4 580 473 
320 2.35 2.04 226 185 840 16.2 14.0 594 485 
330 2.50 2.17 233 191 860 17.0 14.7 608 497 
340 2.65 2.30 240 196 880 17.8 15.4 622 508 
350 2.81 2.44 247 202 900 18.6 16.1] 636 520 
360 2.98 2.58 255 208 920 19.4 16.8 650 531 
370 3.14 2.72 262 214 940 20.3 17.6 665 543 
380 3.31 2.87 269 219 960 21.2 18.3 679 554 
390 3.49 3.02 276 225 980 22.0 19.1 693 566 
400 3.67 3.18 283 231 1000 23.0 19.9 707 577 
410 3.86 3.34 290 237 1020 23.9 20.7 721 589 
420 4.05 3.51 297 242 1040 24.8 21.5 735 600 
430 4.24 3.68 304 248 1060 25.8 22.3 749 612 
440 4.44 3.85 311 254 1680 26.8 23.2 764 624 
450 4.65 4.03 318 260 1100 27.8 24.1 778 635 
460 4.86 4.21 325 266 1120 28.8 24.9 792 647 
470 5.07 4.39 332 271 1140 29.8 25.8 806 658 
480 5.29 4.58 339 277 1160 30.9 26.8 820 670 
490 5.51 4.77 346 283 1180 32.0 27.7 834 681 
500 5.74 4.97 354 289 1200 33.1 28.6 848 693 
510 5.97 5.17 361 294 1220 34.2 29.6 863 704 
520 6.21 5.38 368 300 1240 35.3 30.6 877 716 
530 6.45 5.58 375 306 1260 36.4 31.6 891 727 
540 6.69 5.80 382 312 1280 37.6 32.6 905 739 
550 6.94 6.01 389 318 1300 38.8 33.6 919 751 
1320 40.0 34.6 933 762 
1Distances between wells in any direction equal, forming equilateral triangles. 
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VELOCITY’ OF FLOW, FT. PER SEC., THROUGH 11!/,-IN. TUBING 
Rate of Gas-oil Tubing pressure at casinghead, lb. per sq. in. gauge 
egos ratio, 

bl. per day | cu.ft.per bbl. 0 25 50 15 100 125 150 175 200 
50 1000 56.0 20.9 13.0 9.4 7.5 6.2 5.3 4.6 4.1 
100 112.1 41.9 25.9 18.9 14.9 12.4 10.6 9.3 8.3 
150 168.1 62.8 38.9 28.3 22.4 18.5 15.9 13.9 12.4 
200 224.1 83.8 51.9 37.8 29.8 24.7 21.1 18.5 16.5 
250 280.2 104.7 64.9 47.2 37.3 30.9 26.4 23.2 20.6 
300 336.2 125.7 77.8 56.7 44,7 37.1 31.7 27.8 24.8 
850 392.2 146.6 90.8 66.1 52.2 43.2 37.0 32.4 28.9 
400 448.3 167.6 103.8 75.6 59.6 49.4 42.3 37.0 33.0 
50 1250 70.0 26.1 16.1 bi 9.2 1.6 6.5 5.7 5.1 
100 139.9 52.2 32.3 23.5 18.5 15.8 13.1 11.4 10.2 
150 209.9 78.3 48.4 35.2 ait 22.9 19.6 Doe 15.2 
200 279.8 104.4 64.5 46.9 37.0 30.6 26.1 22.8 20.8 
250 349.8 130.5 80.7 58.6 46.2 38.2 32.6 28.6 25.4 
300 419.8 156.6 96.8 70.4 55.4 45.8 39.2 34.8 30.5 
350 489.7 182.7 113.0 82.1 64.7 53.5 45.7 40.0 35.6 
400 559.7 208.8 129.1 93.8 73.9 61.1 52.2 45.7 40.7 
50 1500 83.9 31.3 19.8 14.0 11.0 9.1 7.8 6.8 6.0 
100 2 167.8 62.5 38.6 28.0 22.0 18.2 15.5 13.6 12.1 
150 251.7 93.8 57.9 42.0 33.1 27.3 23.3 20.4 18.1 
200 335.6 125.0 77.2 56.0 44.1 36.4 31.1 27.2 24.1 
250 419.5 156.3 96.5 70.0 55.1 45.5 38.9 $3.9 30.2 
800 503.3 187.6 115.8 84.1 66.1 54.6 46.6 40.7 36.2 
350 587.2 218.8 136.1 98.1 17.2 63.8 54.4 47.5 42.2 
400 671.1 250.1 154.4 112.1 88.2 12.9 62.2 54.3 48.8 
50 1760 97.8 36.4 22.5 16.3 12.8 10.6 9.0 1.9 7.0 
100 195.6 12.8 44.9 32.6 25.6 21.1 18.0 15.7 14.0 
150 293.5 109.8 67.4 48.9 38.4 31.7 27.0 23.6 21.0 
200 391.3 145.7 89.9 65.2 51.2 42.3 36.1 $1.5 28.0 
250 489.1 182.1 112.3 81.5 64.0 52.9 45.1 39.3 $4.9 
300 586.9 218.5 134.8 97.8 16.9 63.4 54.1 47.2 41.9 
350 684.7 254.9 157.8 114.0 89.7 74.0 68.1 55.1 48.9 
400 782.6 291.3 179.7 130.8 102.5 84.6 72.1 63.0 55.9 
50 2000 111.8 41.6 25.6 18.6 14.6 12.0 10.8 8.9 71.9 
100 223.5 83.2 51.3 37.2 29.2 24.1 20.5 17.9 15.9 
150 335.8 124.7 76.9 55.7 43.8 36.1 30.8 26.8 23.8 
200 447.0 166.3 102.5 74.3 58.4 ' 48.1 41.0 35.8 81.8 
250 558.8 207.9 128.2 92.9 73.0 60.2 51.8 44.7 39.7 
800 670.5 249.5 153.8 111.5 87.6 72.2 61.6 53.7 47.7 
350 782.3 291.0 179.4 130.0 102.2 84.3 71.8 62.6 55.6 
400 894.0 382.6 205.1 148.6 116.8 96.8 82.1 71.6 68.5 
50 2250 125.7 46.7 28.8 20.9 16.4 13.5 11.5 10.0 8.9 
100 251.4 93.5 57.6 41.7 32.8 27.0 23.0 20.1 17.8 
150 377.0 140.2 86.4 62.6 49.1 40.5 34.5 30.1 26.7 
200 502.7 186.9 115.2 83.4 65.5 54.0 46.0 40.1 35.6 
250 628.4 233.7 144.0 104.3 81.9 67.5 57.5 50.1 44.5 
300 754.1 280.4 172.8 125.1 98.3 81.0 69.0 60.2 53.4 
350 879.8 327.1 201.6 146.0 114.7 94.5 80.5 70.2 62.8 
400 1005.4 373.9 230.4 166.9 181.0 108.0 92.0 80.2 71.2 
50 2500 139.6 51.9 32.0 23.1 18.2 15.0 12.7 11.1 9.9 
100 279.2 103.8 63.9 46.3 36.8 29.9 25.5 22.2 19.7 
150 418.8 155.7 95.9 69.4 54.5 44.9 38.2 33.3 29.6 
200 558.4 207.6 127.8 92.6 72.7 59.9 51.0 44.4 89.4 
250 698.1 259.5 159.8 115.7 90.8 74.9 63.7 55.5 49.3 
300 837.7 311.3 191.8 138.8 109.0 89.8 76.5 66.6 59.1 
3850 977.3 363.2 223.7 162.0 127.2 104.8 89.2 17.8 69.0 
400 1116.9 415.1 255.7 185.1 145.3 119.8 102.0 88.9 78.8 

1Solution and condensation under pressure are not considered; hence the values are maxima. 
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® In 40 Years 

we have never slowed our pace 
in improving Storage 

for Industry. 





MANUFACTURERS AND ERECTORS 


SINCE 1913 
aS 



























for Valves, Sluice Gates 
and Floorstands... 


CHAPMAN’S 


Wiotor Unit 


For positive control of large valves 
and sluice gates, the Chapman 
Motor Unit can safely be given 
your “power of attorney.” The 
floorstands with Chapman Motor 
Units come to you with all wiring 
complete, so that all you have to do 
is bring the power leads into the 
connection box... which speeds 
up installation, insures proper 
operation, and saves wiring Costs. 


The Chapman Motor Unit 
is completely housed and thor- 
oughly weatherproof. And the 
unit itself has the ruggedness of 
simplicity, with a slow-speed motor driving direct through 
two trains of spur gears. So there’s no drift. The limit 
switch can be adjusted so the gate or valve closes to the 
exact seating position. Hand-operated, too, if the need 
arises. See what this modern electrically driven Motor 
Unit can do — and save — for you. Write for Catalog No. 50. 


The CHAPMAN VALVE Mfg. Company 
INDIAN ORCHARD, MASSACHUSETTS, U.S. A. 
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Chapman 1500 
Series Steel 
Valve, with 

hapman 
Motor Unit. 


To obtain more information on products advertised see page E-41 A-17 


Chapman Motor Unit, Control Panel, Motor, Limit 
Switch and Push Button Station all completely wired. 
At left, Interior Mechanism of Chapman Motor Unit. 















Above, Floorstand equipped with 


* 



















Chapman Standard Sluice 
ate, with stem connec- 

tion for Chapman Motor 

Operated Floorstand. 


















LETTERS 





EXCERPTS of some of the letters 
to Ernestine Adams upon her selection 
as Oil Woman of the Year at the Inter- 
national Petroleum Exposition are 
printed below. 

2 ® 

We are all happy with the decision 
of the judges in selecting you as our 
first Oil Woman of the Year. We are 
pleased, too, that the one chosen to have 
this honor was a member of Desk and 
Derrick. 

Leta Dillon 
President, 
Tulsa Desk and Derrick Club 
x ® 
Sincere congratulations upon your 
selection as Oil Woman of the Year. 
Frances VW. Lamb 
Research Associate 
Research and Engineering Department 
Ethyl Corporation 
ww 
Our most sincere congratulations. 
Dan Proctor 
President, 
Oklahoma College for Women 
Chickasha, Oklahoma 
wk &e & 

You were well chosen and we are 
proud to have you one of us, and for 
Desk and Derrick to shine in your re- 
flected glory! 

Doris M. Hughes 
Director Region V, Desk and 
Derrick Clubs of North America 
Houston, Texas 
wz & ® 

You are certainly deserving of this 
tribute, and of course I am doubly 
proud that you are also a member of 
Desk and Derrick. 

Lee Wilson Hoover 
Past President, Desk and 
Derrick Clubs of North America 
New Orleans, Louisiana 
* 

She has been and will continue to be 
a great credit to the petroleum indus- 
try and she has given notice to writers 
all over the country to look to their 
laurels. 

: Fred F. Murray 
President, Oil Well Supply Company 
www 


Your constant work in the interests of 
the oil industry is truly outstanding. 


H. R. Ogram 


wy 
My congratulations in becoming 
IPE’s Woman of The Year, as well as 
Desk and Derrick’s. It is an achievement 
reached by so few women in a life time. 
Irene Stimson Cox 
First Vice President, Desk and Derrick 
Clubs of North America 
San Antonio, Texas 
* ww 
Wonderful news that you are Oil 
Woman of the Year. That you have 
been this in fact, if not in name, is no 
secret, of course. 


Chicago, Illinois 


Thom Yates 


Ethyl Corporation 
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That your past contributions to the 
public relations phase of the industry 
are so recognized is an outstanding 
tribute, and I am sure all of us will con- 
tinue to note and be proud of the work 
you are doing. 

Margaret Neff 
President, Desk and Derrick Clubs of 
North America 
Jackson, Mississippi 
ww 

The Abilene Desk and Derrick girls 
join me in extending heartiest congratu- 
lations. 

Ida Lillian Miller 
President, 
Abilene Desk and Derrick Club 
* & @ 


Congratulations to you! I knew this 
had to happen to you, and I am happy 
to see you receive this outstanding 
honor. 

Grace Smith 
First President, 
Dallas Desk and Derrick Club 
The Texas Company 
x F 

We believe this selection has double 
significance. It is the first time the oil 
industry has officially recognized public 
relations as an integral part of its or- 
ganization, and, as far as we know, is 
the first time an oil woman has been 
honored internationally by i. We think 
you are an excellent choice and are 
sure that the industry will benefit from 
your public relations work. 

Glenis Dickerson 
Chairman. 
Oil Woman of the Year Committee 
Ethyl Corporation 
Tulsa. Oklahoma 
we &. ® 

You know how pleased I am that the 

judges selected you. 
Rosalie Jordan 
Oil Industry Information Committee 
Dallas, Texas 
= 2 @® 


Congratulations . . . The committee 
made a fine choice. 
Lamont Tojte 
National Treasurer, Desk and 
Derrick Clubs of North America 
Wichita Falls, Texas 
a“ ® W® 


We have always been impressed with 
your editorial work in the oil industry. 
K. W. Rugh 
Phillips Petroleum Company 
Bartlesville. Oklahoma 
x 2 & 


Congratulations! We are proud to 
have shared in this honor. 
Margaret Lawrence 
President, Desk and Derrick Club of 
Rio Grande Valley, McAllen, Texas 


(Note: The McAllen club was one of 
two clubs that nominated Miss Adams 
for the honor. The Dallas Club was the 


other that entered her name. 


Congratulations! We are all so yer, 
proud of you. Of course, it was the only 
thing they could do. 


Martha Binford 
Past President, Dallas Desk and 
Derrick Club 
Seaboard Oil Company of Delaware 
=x @ @& 
We of the Desk and Derrick Club. 


Los Angeles, extend our heartiest con. 
gratulations to you for the honor of be. 
ing selected a& the Oil Woman of the 
Year. 
Helen Korngut 

Corresponding Secretary 
Los Angeles Desk and Derrick Club 

“xk ow 

Congratulations! We’re so happy for 
you. We’re mighty proud that the 
Woman of Achievement in Oil hails 
from our fair state. 

Lorainne Ryan 
Corresponding Secretary 
Beaumont Desk and Derrick Club 
x «+ & 

The Oklahoma Press Association con- 
gratulates you on receiving the award as 
Oil Woman of the Year. We are proud 
of you. 

Gerald T. Curtin 
President, Oklahoma Press Association 
Watonga, Oklahoma 
ww 

\ hearty congratulation to you for 
receiving the outstanding reward as Oil 
Woman of the Year. 

Mrs. Abraham Feldman 
Women’s Program Vice Chairman 
Great Lakes District. OTIC. 
Chicago. Illinois 
xz wm 

[| was not surprised to hear that you 
have received the well-merited honor of 
being named the Oil Woman of the 
Year. Congratulations and best wishes. 

Earl Noble 
Petroleum Consultant 
Los Angeles, California 
x & ® 

It is certainly a well deserved tribute 
and illustrates that you can rely on the 
good judgment of informed people to 
select the proper recipient for such an 
honor. 

Jack P. Shannon 
Humble Oil and Refining Company 
& @ & 

Your contribution to the industry well 
deserved the honor. 

Katherine Livada 
Tretolite Company of California 
*& & ® 

Sincere congratulations of the Desk 
and Derrick Club of Ardmore, Okla- 
homa, on your selection as Oil Woman 
of The Year. 

Grayce Bailey 
President, 
Ardmore Desk and Derrick Club 
vw we 

Sincere congratulations from San An- 
tonio Desk and Derrick Club on your 
recent outstanding award. 

Annette Flinn 


President, 
San Antonio Desk and Derrick Club 


THE PETROLEUM ENGINEER, July, 1953 








iF 
oil 

pur 
all 

the 
ma 
nec 
are 


gt 


fo 








nly 


ub, 
on- 


the 


for 


ils 


On 


or 


dil 


On 
of 
he 


te 
he 


to 


‘ll 


in 


n- 





The 
Petroleum Engineer 


July 1, 
1953 





Valuation of Oil and Gas Properties 


Evaluation reports are prepared for a variety of purposes, scope 
of the report being determined by use for which it is intended 


Tue term “valuation” or “appraisal” of 
oil and gas properties is intended, for 
purposes of this discussion, to include 
all types of reserve studies, whether 
they be estimates of reserves only or esti- 
mates of income and value. In this con- 
nection, the following types of reports 
are commonly made: 

An estimate of gross reserves, 

with or without gross sale value. 


2. An estimate of net reserves. 

3. An estimate of net income, either 
discounted or undiscounted. 

4. An estimate of fair market value. 

5. An estimate of possible sales 
value. 

6. An estimate of production and in- 


come for a specified period of 
time. 

FIRST type of report, the estimate of 
gross reserves only, is usually prepared 
for one or more of the following pur- 
poses : 

a. To determine equities in a unitiza- 
tion project. 

In cases where crude reserves alone 
are being unitized or where gas and its 
attendant condensate only are being 
unitized, no dollar value need neces- 
sarily be assigned. 

In cases where crude oil, gas, and 
condensate are all being unitized, a dol- 
lar value is the only common basis for 
unitization after gross reserves have 
een determined. These estimates are 
usually based upon present crude and 
condensate prices and either the aver- 
age price among the operators based 
upon forseeable gas prices in the area. 

s long as operators have comparable 
ratios of crude to gas reserves, this is 
a relatively simple matter, but when this 
condition does not exist, it presents a 
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most difficult arbitration problem. It has 
not been satisfactorily solved and it will 
not be until gas prices are as stabilized 
as crude prices. 

b. For evaluation of existing, or pro- 
posed, gas or liquid pipe line installa- 
tions and refinery, gasoline extraction, 
cycling, or compressor plants. 

Here the dollar factor is a simple 
matter in that it involves the product 
after it has been produced and for which 
there is an established sale price or an 
established operating or handling cost, 
regardless of sale price, or a simple re- 
lation between the two. 


EXCLUSIVE 


c. In the case of gas and condensate 
only. For use in evaluating the most 
economic method of producing the ré 
serves, such as cycling vs depletion 
either with or without liquid extraction 
plant facilities. Here again, current o1 
contract prices are involved. 

d. In the case of gas only. For use o} 
gas pipe line systems in determining 
their ability to meet sales contracts. 

This is strictly a gross reserve prob 
lem. 

f. In the case of gas only. For use o} 
interstate pipe line companies in thei 
applications to the Federal Power Com 
mission for certificates of public con 
venience and necessity and in connec 
tion with other requirements of thé 
same regulatory body. This again is a 
gross reserve problem. 

g. In the case of all hydrocarbons 
For information purposes for the in 
dustry, or for the public in the interest 
of national welfare or security. 

SECOND type of report, the estimat: 
of net reserves only. is prepared for the 
following purposes: (Net reserves be 
ing those which accrue to the credit of 
the company or individual involved 
from either working interest or royalty 
or overriding royalty ownership. ) 

a. For preliminary evaluation of an 
offer to sell an interest in an oil or gas 
property for a fixed price. In this case 
an estimate of net reserves will often 
eliminate the necessity for establishing 
a dollar value if the asking price is 
obviously excessive. Establishing a dol 
lar value is one more step, which re 
quires additional work. 

b. For information purposes. For com 
panies or individuals to use in evalu 
ating their “net reserve” position rela 
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tive to their net production and to the 
results of their exploration program. 

c. For presentation to the Security 
and Exchange Commission in support 
of new stock issues or other public 
financing. 

d. For merger or stock purchase pur- 
poses. Net reserves only are often re- 
quired when other assets enter into rela- 
tive stock prices. A representative 
spread may make net reserves com- 
parable betwee companies, or other 
highly desirable assets of a company 
may dictate an arbitrary pricing of re- 
serves in the ground by the prospective 
stock purchaser. 

e. For determining the total consider- 
ation in a deal in which an agreed price 
per barrel or per thousand cubic feet in 
the ground in a specific field is already 
established between parties. 

THIRD type of report, the estimate of 
future net income, either discounted or 
undiscounted, is prepared for the fol- 
lowing purposes: 

a. For loans by banks, insurance com- 
panies, oil companies engaged in refin- 
ing operations only, or other lending 
agencies. The banks and insurance 
companies will always require a dis- 
counted figure while the refining com- 
panies or other lending agencies may or 
may not. The refining company mak- 
ing such loans usually does so in turn 
for a call on the oil for a specified 
period of time. 

b. For use by an operator in deter- 
mining whether it is more advantageous 
to sell or continue to operate his proper- 
ties. Here, of course, the unexplored or 
undeveloped potential of the property 
will also be a factor. If it is determined 
that it is desirable to sell, an estimate 
of future net income can be used to 
establish a price. 

c. For use of a prospective purchaser 
in evaluating a seller’s fixed price. The 
prospective purchaser may request a 
discounted as well as an undiscounted 
figure so that he can explore the possi- 
bilities of financing the deal. 


To determine net income it is first 
necessary to establish net reserves. The 
net income from these reserves will then 
be the current sale price of crude oil 
and liquid products and the contract 
price of gas (or contract prices in the 
area) less: First, the state production or 
severanee taxes, which should be de- 
ducted from the unit price of the prod- 
uct before that price is used to establish 
total gross income; less the estimated 
operating costs, including anticipated 
work-overs and recompletions that do 
not involve large capital items; less ad 
valorem taxes, which can be very im- 
portant in that they may be as high as 
100 per cent of the current average di- 
rect operating costs; less, finally, any 
well development or large installation 
costs, such as pumping units, compres- 
sors, etc. It is usually desirable to set out 
direct operating costs including ad 
valorem taxes, separately from well de- 
velopment costs and separately from 
new installation costs. A summation of 
these expenses is then deducted from 
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gross income (after state production 
and severance taxes) to arrive at the 
total future net income. 

To discount the total net income 
figure requires an estimate of annual 
net income. If factors indicate that the 
net income will be reasonably constant 
over the greater part of the producing 
life, such as with large gas reserves 
under long term contracts, only one 
calculation may be necessary, using an 
average discount factor. When indicated 
otherwise it will be necessary to esti- 
mate, not only annual rates of produc- 
tion, but the phasing of new wells or 
artificial lifting equipment, compressor 
equipment, etc., so that a specific net 
income for each year can be established 
and, by reference to standard discount 
tables, the proper discount factor ap- 
plied to each individual year’s net in- 
come to determine its present worth. 
Total of all the individual years’ dis- 
counted income constitutes the present 
worth of the total future net income 
from the property. The discount factor 
most commonly used at present is 5 per 
cent per annum compounded semi-an- 
nually. 


FOURTH type of report, the estimate 
of fair market value, is prepared for 
the following purposes: 

a. For federal estate or inheritance 
tax purposes. 

b. In settlement of claims in connec- 
tion with private law suits. 

c. In settlement of county ad valorem 
tax matters. 

d. For purchase of wholly-owned or 
partially owned subsidiaries where a 
company can obtain a tax advantage by 
doing so. In this case, it is necessary to 
establish to the satisfaction of the gov- 
ernment that a fair price was paid by 
the purchaser. In several instances the 
fair market value acceptable for this 
purpose has been one-half of the dis- 
counted present worth. All other things 
being equal, however, a particular risk 
in a property due to some hazardous 
condition, for example, might enable a 
fair market value to be established as 
being some lesser fraction of the dis- 
counted present worth. Each case must, 
of course, rest on its own merits and 
the fair market value established must 
have some semblance of realism, al- 
though it is to a certain extent a fic- 
titious figure. 

Quite often the government will place 
its own value on a property for some 
special tax purpose. It then remains for 
the appraisal engineer to determine if 
the facts can support a lesser taxable 
value although his basic estimate of re- 
serves should not be altered to accom- 
plish this. In this connection, a royalty 
or working interest purchase in the same 
field does not necessarily establish a 
fair market value. It has often been 
proved that a prudent investor would 
not have paid some of the purchase 
prices that have been recorded. 

FIFTH type of report, an estimate of 
sales value, is usually made: 


a. For the private information and 
guidance of an operator or royalty 





owner. Here it is necessary to first estab. 
lish all other factors, such as net re. 
serves and net income, estimated life 
and, most important of all, the quality 
of the reserves. 

The appraisal engineer must call 
upon his experience and knowledge of 
the factors involved since there is no 
rule of thumb that will apply to all 
classes of reserves. He should be able 
to make a reasonable estimate although 
the final sale price will almost always 
be the result of negotiation based upon 
the needs and interests of the parties 
involved. 


SIXTH type of report, the estimate of 
net income for a specified length of 
time, is used in fields that are of such 
a nature that reserves are practically in- 
determinable. 

a. For example, this condition often 
exists in old, multiple-sand fields, prob- 
ably complexly faulted, where drilling 
was done before the advent of modern 
electric logs and where several different 
combinations of these sands have been 
open in different wells. It also exists in 
many old salt dome fields where there 
is no possible way to reconcile produc- 
tion history with volumetric data that 
are available. 

Properties of these or similar char- 
acteristics are often traded upon the 
basis of an agreed pay-out period, 
usually of short duration. The original 
owner then comes back in for an interest 
after the purchaser has been fully re- 
paid including all interim expenses. The 
unknown factors are thus compensated 
for by sharing the inherent risks. In this 
connection, when an appraiser is con- 
fronted with a property of this kind, it 
is his responsibility to so inform his 
client or company. He should not pro- 
ceed to make an unreliable “guess” 
upon which an important sale may be 
made. 

If it is absolutely necessary to assign 
a reserve to such properties for some 
special reasons, it should be clearly in- 
dicated that the estimate is arbitrary 
and represents a minimum reserve based 
upon a short projection of present rates 
of production. 

An estimate of production and in- 
come by years for a specified period of 
time is also quite often made as a part 
of an appraisal report, in connection 
with oil and gas loans, to determine 
pay-out rates. 

The definitions of reserves usually in- 
cluded in the various types of reports 
outlined above are as follows: 

Proved Reserves. Those which have 
been proved to a high degree of proba- 
bility by reason of actual completion, 
successful testing, or in certain cases, 
complete core analyses. 

Developed Producing. Reserves 
which will be produced by existing wells 
in present completion intervals with 
normal operating methods and expenses. 

Developed Non-Producing. Reserves 
in reservoirs behind the casing or at 
minor depths below the producing zones 
which are considered proved for produc- 
tion either from other wells in the field, 
by successful drillstem tests, or in some 
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cases, by complete core analyses from 
the particular zones. 

Proved Undeveloped. Reserves which 
are considered proved for production 
by reasonable geologic interpretation of 
adequate structural control in reser- 
yoirs producing or proven by other wells 
which are not recoverable from present 
wells. 

Semi-Proved Reserves. Are all un- 
developed and will not be acceptable 
for financing or other specific reserve 
purposes. These reserves do occassion- 
ally serve as a guide to the additional 


‘Joan possibilities in a deal where finan- 


cing is done on a well to well basis. Re- 
serves of this classification lie beyond 
“adequate structural control” but within 
projected productive limits based upon 
extrapolated rates of dip. 

Probable Reserves. Serve for infor- 
mation purposes only and represent 
prospective reserves in areas adjacent 
to productive properties where continu- 
ation of a favorable structural position 
along strike is “probable.” 

Detailed reservoir studies should be 
made in connection with present day 
valuation or appraisal work. One of the 
old methods of appraisal is the use of 
average recoveries per acre, carried over 
from early days in the industry when 
there were few reliable tools to measure 
the thickness or effective thickness and 
other characteristics of reservoir rock. It 
is still commonly applied in West Texas, 
New Mexico, and certain areas in Okla- 
homa. A similar but not quite as inac- 
curate a method of appraisal is the 
arbitrary use of an average recovery per 
acre-foot of sand for a specific section 
in the Gulf Coast, such as the Frio or 
Yegua, etc. There are a great many dif- 
ferent types of reservoirs in the Frio 
section, for example, and any one factor 
that differs in two otherwise similar 
Frio fields can be of sufficient influence 
to more than halve the estimated re- 
covery per acre-foot of one compared to 
the other. 

The decline curve was at one time 
used as the principal means of esti- 
mating reserves in new fields as well as 
those with considerable production his- 
tory simply because other reservoir 
knowledge was lacking, especially in 
the years before proration. This method 
can today only be applied where there 
is sufficient production history to estab- 
lish beyond any doubt that a true de- 
cline in the capacity of a reservoir to 
produce is taking place. It is advisable, 
however, to supplement volumetric 
studies of reservoirs, past the very initial 
stages of production, by a plot of time 
vs producing rates. Properly interpreted 
to recognize the effects of mechanical 
or proration influences such curves will 
quite often prove to be very valuable in 
the selection of recovery factors. 

A detailed appraisal should entail the 
following steps: 


a. Assembling All Basic Data. 


All types electric logs. Maps, includ- 
ing lease and unit outlines, Coring rec- 
ords. Core Analyses. Drill-stem tests. 
Bottom-hole sample analyses. Podbiel- 
niak analyses. PVT data from laboratory 
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work. Crude oil, condensate and gas 
gravities. Reservoir pressure history. 
Reservoir -temperature measurements. 
Original and current well production 
characteristics including detailed well 
histories. Production records, down to 
the smallest unit, preferably by wells. 
Operators gross working interest and 
net interest. Oil payment details. Crude 
oil and condensate prices. Gas contract 
terms. Present operating costs. Gasoline 
plant contract terms as they apply to 
lease participation. Cycling records, gas 
production and injection by wells. De- 
tailed history of secondary recovery 
operations or pressure maintenance. 
Unitization agreements. Field rules and 
allowable schedules. MER data. 


b. Preparing Well Data Tabulation. 


List the sequence of well history, 
original completion and initial potential 
test details, work-over or recompletion 
data, last test before work-over, new 
potential after work-over, and current 
producing characteristics. This chrono- 
logical tabulation will be of utmost im- 
portance in the study. 

c. Detailed Geological Work. 


Record all pertinent test and well in- 
formation on the electric logs. 

Prepare structural and isopach work 
maps of each reservoir showing the 
tests, completions, core analyses or log 
interpretations that were of influence in 
selecting fluid contacts, faults, pinch- 
outs or other reservoir limits. Final maps 
prepared for reproduction will omit the 
extraneous notes. 

Isopach maps should be based on net 
effective pay except in areas where 
gross reef section, for example, is map- 
ped and a factor of effectiveness is ap- 
plied to the total acre-feet. 


d. Establishing Reservoir Factors. 


Thorough study of all available data 
is made and the following factors for 
each reservoir are set out in a tabula- 
tion: porosity, permeability, connate 
water, reservoir gas deviation factor, 
crude oil formation volume factor, solu- 
tion gas-oil ratio, reservoir pressure and 
temperature, condensate content of gas, 
calculated wet gas in place per acre- 
foot, and calculated stock tank oil in 
place per acre-foot. 


e. Analysis of Recoveries. 


Reservoir conditions should be care- 
fully analyzed including type of struc- 
ture, nature of pay section, nature of the 
hydrocarbon material in the reservoir, 
observed or anticipated type of reser- 
voir performance, well development 
pattern, rates of production, and well 
characteristics. Consideration must be 
given to conditions that will influence 
the operator. This factor can be of im- 
portance in multiple-pay fields where 
the local interpretation of “economic 
limit” may mean earlier abandonment 
of a particular sand completion because 
other, virgin sands are available for re- 
completion. It applies particularly to 
gas reservoirs for it is much simpler to 
recomplete in a new sand that will pro- 
duce against pipe line pressure than it 
is to install compression facilities. The 
likelihood that the well will be returned 








to the low pressure sand for later pro 
duction and compression is remote. 

The final recovery factor selected 
should not include secondary recovery 
consideration unless such plans are an 
established fact or unless it is specifi 
cally requested. 

f. Assignment of Reserves. 

Each reservoir must be assigned a re 
serve based upon the overall! recovery 
factor selected. The proportion of this 
reserve to be assigned a particular 
property is influenced by reservoir and 
well characteristics, structural position 
anticipated type of reservoir mechanics 
relative development density, and field 
proration rules. In gas reservoirs, con 
tract terms may control reserves avail 
able to a particular lease or may neces 
sitate the assignment of reserves under 
lying the surface acreage only, with no 
credit for drainage. 


g. Analysis of Net Income. 


Is affected by crude oil and othe: 
liquid product prices, gas contract 
prices over the period involved, produc 
tion and severance taxes, ad valorem 
taxes, labor and other direct operating 
costs, anticipated work-over costs, new 
installations, such as for artificial lift. 
recompletion and new development 
costs. 

It is seldom necessary to include main 
office overhead or estimates of income 
taxes in determining net income in mos! 
appraisal work. It should only be done 
when it is specifically requested. 

In older fields, direct operating costs, 
when expressed as lifting cost per bar- 
rel, must be carefully considered for 
the basic labor requirements may re 
main the same even though production 
declines steadily. Labor is usually the 
most important item of expense in the 
operation of a property. 

h. Discounting Net Income. 


Production and gross income should 
be estimated for each year. Norma! op- 
erating costs, installations, work-overs, 
recompletions, and new development 
must be phased by years. The proper 
discount factor is applied to each year’s 
net income and the sum of the dis 
counted values constitutes the total 
present worth of the future net income. 
An average discount factor for the num- 
ber of years involved can sometimes be 
used for gas properties where steady 
production rates under long term con 
tracts are anticipated. 


Summary 


It is important that appraisal or re 
serve work be accomplished with full 
and complete knowledge of reservoir 
characteristics, utilizing all of the 
modern technical tools available, but it 
is essential that practical considerations 
and good business judgment enter into 
the final conclusions. 

Appraisals or reserve estimates 
should be sound and realistic and should 
never, under any circumstances, be ar- 
bitrarily discounted. It will remain for 
the parties concerned to apply thei: 
own yardstick for sale, trade or loan 
purposes. *** 
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Tue meaning that oil in the Middle 
East has to you varies directly with the 
amount of taxes you paid last year... 
with your own personal feelings about 
the possibility of our attaining world 
peace, and your concern about the hopes 
that the great majority of the world’s 
people may some day attain a decent 
standard of existence, one befitting creat- 
ures created in the image of God. 

If you paid enough taxes last year to 
remember how much they hurt... if you 
hope for world peace...and if you are 
aware of the miserable existence of all 
but a small percentage of the world’s 
two billion humans, then Oil in the Mid- 
dle East will have a special meaning to 


But whether you are so aware or not, 
oil in the Middle East is going to affect 


No matter where you go in the world, 


From a speech delivered before the 
Whittier University Club and reprinted in 
‘Doings In General,’’ General Petroleum 


Great reservoirs of energy in an area politically and 
economically undeveloped can be a danger or a road 
fo peace and wealth. Which shall these be? 


you will find that a nation’s ability to use 
mechanically produced energy is di- 
rectly related to its standard of living. 
It is no accident that our consumption 
of energy and our standard of living here 
in the United States lead the world. And 
we know that energy—oil, if you will— 
is the key to a better life for the miser- 
able, the hungry, and the unhappy 
masses of the Earth. 

Let me review briefly a few of the 
more important facts about oil in the 
world. 

In the Far East there are oil fields 
which last year produced about 300.000 
bbl of oil each day... almost all of it 
came from Indonesia and British Borneo 
and little more than a trickle from the 
rest of the area. 

Indenesian oil was set back by World 
War II and only in the last two years has 
she been able to restore her production 
to 1939 levels. 

In 1952 the Far East and Oceania area 
used up about 650,000 bbl of oil each 
ay. 

I should point out that we are dealing 
in huge volumes of people in this area. 
about a billion of them... but almost 
tiny volumes of oil. The 300,000 bbl I 
mentioned as being the average daily 
production of oil for the whole area is 
about the volume of oil produced in Los 
Angeles County. More oil is produced in 
Santa Fe Springs each day than in the 
whole of India and Pakistan. 

Here in the United States it is a dif- 
ferent story. While our people number 
not quite 160,000,000, our country pro- 
duces more than half of the world’s oil 
—six and a quarter million barrels of it 
each day. And we’re using up all of that 
and more. 

The Western Hemisphere as a whole 
is just about in balance. North and South 
America together produce eight and 
three-quarter million barrels daily, while 
the area uses about eight and one-half 
million. There is a small surplus from 
production in South America. 

Europe has a different situation. 

Behind the Iron Curtain, oil produc- 
tion is short. The total for the Soviet 
Union and its satellite countries is about 
one million barrels per day or less, ac- 
cording to our best guesses. That’s little 
more than we produce here in the state 
of California. Their consumption 
amounts to just about the same because 
so little oil flows into the area from the 
Free World, and even less comes out. 

The industrial machine of Western 
Europe has developed a considerable 
appetite for oil. That part of Europe out- 
side the Iron Curtain uses about one mil- 


Map shows the unbalanced ratio 
between production and consumption in 
Western Europe and the Middle East. 


lion seven hundred thousand barrels of 
oil each day. The area’s production i: 
almost negligible ...some 60,000 bbl a 
day, or less than half as much as th 
Wilmington oil field. 

There was a time when this deficit 
position, which has always existed in 
Europe where oil is concerned, was filled 
by U. S. and South American produ 
tion. This is not so today and thereby 
hangs the tale. 

Back about 1913. when Winston 
Churchill was First Lord of the Admi 
ralty, he decided to switch the British 
Navy from coal to oil. 

Some British oilmen, probably moti 
vated in equal portions by the profit 
motive and Churchill’s goadings, went 
to work in earnest in the Middle East 
where there had been a limited amount 
of interest shown in oil as far back as 
1890. 

These British explorers were success 
ful and had a going concern hy 1920 
when worry over our crude oil reserves 
in the United States prompted American 
oil men and government leaders to seek 
the right for Americans to explore in 
the areas of the old Ottoman Empire. 

It took about eight years of interna 
tional haggling to elbow our way into th 
area, which the British, the Dutch and 
the French had been keeping to them 
selves. 

The first American participation in 
the area involved joining up with the 
existing concerns, a move dictated less 
by choice than by necessity. We took 
what we could get. 

A few years later another group of 
Americans started off a project on thei: 
own in the Persian Gulf. This, we should 
recall, was before the days of Point 
Four. This was venture capitalism in one 
of its finest examples since modern men 
began to take extraordinary risks in far- 
off underdeveloped areas with the hope 
of long-term gain. 

Point Four, as you recall, was spelled 
out only four years ago. It set forth “a 
bold new program for making the bene 
fits of our scientific advances and indus 
trial progress available for the improve- 
ment and growth of underdeveloped 
areas.” It evoked the cooperation of 
American business and private capital! 
to develop the human and natural! re 
sources of other nations. 

Long before Point Four emerged as 
the fourth point in an inaugural address 
however, its basic principles were being 
applied by American oil men. In the 
three decades following World War I. 
the American oil industry invested about 
$3.5 billion in foreign lands. This was 
almost one-third of all U. S. investment 
abroad, including mining and smelting. 
manufacturing, agriculture, public utili- 
ties, and distribution. Of petroleum’s 
$3.5 billion, some $400,000,000 was in 
vested in Canada, $1.4 billion in Latin 
America. $730.000,000 in Western Eu 
rope and its dependencies, and $900. 
000,000 in the Middle East, Far East and 
elsewhere. Since Point Four, another bil 
lion has been placed in foreign fields: by 
the oil industry. 

Most of these billions have been 
poured into the search for and develop 














ment of crude oil resources. These re- 
sources, especially those outside the U. 
S., have no respect for convenience: 
They are usually situated in the most 
dificult and inaccessible areas—under 
deserts, swamps, jungles and moun- 
tains. Many of the world’s richest fields 
have been found in lands that had been 
impoverished for centuries, particularly 
in Asia. Of the total U. S. investment 
in many of these Eastern Hemisphere 
regions, more than half has been in oil. 

Well, what has this British, French 
and American activity in the Middle 
East developed in terms of oil. 

In the Middle East, according to some 
experts, there is nearly twice as much 
oil as in all the rest of the world put 
together. Even the most conservative 
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Contrast of pastoral life on a background 


people credit this area with more than 
half the world’s known reserves. 

Not only is the oil plentiful but it is 
easier to produce than most other large 
reserves. Thus far roughly every ten 
feet of oil well drilled in the Middle 
East has tapped more oil than every 
mile drilled in America. The total num- 
ber of wells drilled to date in the Middle 
East is fewer than 2000, compared with 
nearly a million and a half in the United 
States. The aggregate amount of oil 
found in the Middle East with those 
2000 wells, mostly drilled in the last 10 
or 15 years, is almost equal to the grand 
total found here in almost a hundred 
years. 

Three quarters or more of the petro- 
leum requirements of Western Europe 




























































of modern industry is a familiar sight in Sate 
Saudi Arabia today. Camel herder seeks aes 
scarce water at sight of an American com- ae 
pany’s drilling operation. ut 
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are today being supplied by the Middle 
East. 

Can you imagine what would happen 
here in the United States if three quar. 
ters of our oil were suddenly denied to 
us? Our economy would quickly grind 
to a halt and our highly developed in. 
dustrial complex would lose a consider- 
able portion of its ability to produce, 
almost overnight. 

The same thing would happen in 

Western Europe without Middle East 
oil. Only from our own hemispheric 
resources could oil come to replace that 
which is being supplied today by Mid- 
dle Eastern wells. And we have seen 
that the Western Hemisphere has little 
surplus oil to meet such a sudden de- 
mand from our friends in Western Eu- 
rope. It would mean quite a consider- 
able wrench, one which would reach 
into the personal lives of every one of 
us. 
We have spent thirty billion dollars 
in Western Europe since the end of 
World War II. While the taxes we have 
paid to supply those billions are signifi- 
cant, the total has its real significance 
as a symbol of our hopes for peace, 
our hopes for a better world for all of 
the human race. 

We have seen that the standard of 
living of a nation is directly correlated 
to its supply and utilization of energy. 

We know that the peace of the world 
rests precariously in many places, but 
to us Western Europe is of vast import- 
ance, and our national strategy is built 
around a strong and prosperous West- 
ern Europe. In a modern industrial 
society, strength and prosperity imply 
oil. 

And it follows that hopes for a better 
life in Western Europe, and peace, are 
related closely to that oil in the Middle 
East. 

Our hopes for a better life in this 
country involve Middle East oil too. In 
the short term, Middle East oil would 
be invaluable in fueling a war if war 
should come. It is true that we and our 
allies might not be able to hold that 
region indefinitely, but for that matter 
neither could our enemies, and we would 
have the advantage of starting with it. 
For as long as we did hold it, our access 
to it would spare just that much strain 
on our own domestic oil resources. And 
in the long term, Middle East oil is in- 
surance against the day when our con- 
sumption in this country may outstrip 
our maximum ability to produce, I 
don’t mean to imply that we’re running 
out of oil here, because we’re not. But 
our supplies are not unlimited, great as 
they may be, and access to Middle East 
oil will postpone just that much further 
the day when we may have to turn to 
more costly energy sources, Outnum- 
bered as we are numerically by the 
forces arrayed against us in this s0- 
called cold war, our hope for victory 
rests on the fact that our use of me- 
chanical energy makes each of us, in the 
production line or on the battle line, 
the equal of many of the enemy. In such 
a situation we can ill afford to do any- 
thing the hard way. 

In short, we and our friends in West- 
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A flange 
with a background... 


You are looking at a flange with a history. Taylor Forge made the forged steel 
flange and in a sense the forged steel flange made Taylor Forge. It was Taylor 
Forge, back in 1905, who made the first forged steel flanges on a commercial 
scale .. . and it is Taylor Forge who has guided flange development across the 
past half century. 

Through the first threaded flange form, the bolted Van Stone form, and the 
perfected welding neck form pictured here, Taylor Forge has undeniably con- 
tributed more to flange development than any other organization‘. 

Taylor Forge Welding Neck Flanges are a part of the WeldELL® line—the 
line that more than 20 years ago gave industry the first complete line of fittings 
for pipe welding. The organization that led development is still leading . . . in 
scope of types, sizes, weights, materials . . . in quality and downright value! 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: P.O. Box 485, Chicago 90 


Plants at: Carnegia, Pa., Fontana, Calif., Gary, Ind., Hamilton, Ont., Canada 





K 


When pressures rose from the old 150- and 300-pound standards to _ basis of recognized practice for flanges in sizes through 24”. Again, in 


400, 600 and finally 900 pounds, it was largely the exhaustive research 1938 Taylor Forge published the first edition of the now authoritative 
of Taylor Forge that supplied the formulas for determining stresses in ‘‘Modern Flange Design” based on methods proposed by E. O. Waters, 
flanges for any given condition of loading. Among many examples: D. B. Rossheim, D. B. Wesstrom and F. S. G. Williams, Taylor Forge 
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‘the Taylor-Waters formula, published in 1927, became and still is the Manager of Engineering Standards. (ASME Trans., Apr. 1937) 
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Saudi Arab nationals lower the drilling 
collar into the stem on an American rig. 


ern Eurpoe are inextricably linked to 
the oil of the Middle East. 

The record of American oilmen in 
carrying on their important job of find- 
ing and developing Middle East oil is 
a model of the concept which has been 
adopted by the new administration in 
Washington to sum up our foreign 
policy. 

Their method has been the method of 
“enlightened self-interest” which Secre- 
tary Dulles said last month is going to 
be our guide as we make our foreign 
policy. 

In that same talk, however, the Sec- 
retary of State warned of the ambitions 
and methods of Soviet Russia. He men- 
tioned many points where the Soviets 
are pursuing their policy of encircle- 
ment. 

About the Middle East, Dulles said: 

“In the Middle East we find that the 
Communists are trying to inspire the 
Arabs with a fanatical hatred of the 
British and ourselves. Now that area 
contains the greatest known oil reserves 
that there’ are in the world and the 
Soviet interest is shown by the fact that 
Stalin, when he was negotiating with 
Hitler in 1940, said that that area must 
be looked upon as the center of Soviet 
aspirations. 

“If all of that passed into the hands 
of our potential enemies that would 
make a tremendous shift in the balance 
of economic power.” 

Our country is buying billions of dol- 
lars of insurance against the possibility 
of further aggression by Russia. If 
Russia is planning war, any marked 
improvement in her supply of oil would 
remove one more deterrent, just as did 
her reputed success in producing the 
atomic bomb. Fifty years ago Russia 
was producing more oil than the United 
States. Geologists tell us that the Soviet 
Union has been more richly endowed 
with oil by nature than we have, yet to- 
day the United States alone is produc- 
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Saudi employee adjusts a valve in an 


American oil refinery in the Middle East. 


ing about seven times as much oil as 
Russia and all her satellites. On the 
record there is no indication that Russia 
ever could have found most of the oil 
fields located in the vast Arabian desert. 
Now that we have found them, however. 
they could be worked by the Russians, 
not as efficiently perhaps as by the 
West, but well enough to solve the Com- 
mies’ oil problem for years to come. 
As I see it, the problem of oil in the 
Middle East is not merely an oil indus- 
try problem, but one involving the wel- 
fare of our country and the future of the 
free world. [I feel that in the future 
there are three things that we as Ameri- 





New Turkish Oil Law 


Sitki Yircali, the Minister of En- 
terprises, has announced that the 
Government of Turkey is working 
vigorously on a new petroleum law 
designed to bring about explora- 
tion and development of Turkey’s 
oil resources by experienced oil 
companies. Already three foreign 
companies are carrying on explo- 
ration work. 

Max W. Ball, oil and gas con- 
sultant of Washington, D. C., has 
been retained by the Government 
to draft the law. Ball has already 
been in Turkey for extended dis- 
cussions. 

In the preparation of his draft 
Ball will have the benefit of pre- 
liminary studies made by Safi 
Tezic, general counsel of the Minis- 
try of Enterprizes, Prof. Muvaffak 
Akbay, general counsel of the 
Mineral Research and Exploration 
Institute and Dr. Necdet Egeran, 
Advisor-in-Chief of the petroleum 
division after exhaustive analysis of 
the petroleum laws of Israel, Colom- 
bia, Venezuela, Peru and the oil 








producing provinces of Canada. 








Saudi Arab trainees learn about drill- 
ing equipment in Dhahran schoolroom. 


cans should do about Middle East oil. 

The first of these is to resist any at- 
tempts to upset the present system of 
oil concessions. These concessions have 
worked to the benefit of the nations and 
sheikdoms who have granted them. They 
have made it possible for private in- 
dustry to put its capital to work for the 
benefit of oil producing nations as well 
as oil consuming nations. I do not mean 
to suggest that these concessions must 
be maintained “as is,” regardless of 
changing conditions. But there should 
be the most vigorous opposition to un- 
ilateral cancellation. 

Second, I believe we must close ranks 
with the British and the French insofar 
as possible in the Middle East area. 
Though there are many differences in 
approach between American oilmen and 
the British and French, their conces- 
sions rest on the same principles of law 
as ours. If their concessions are unilat- 
erally cancelled, ours are in dire jeop- 
ardy. Under these circumstances, we 
cannot afford the luxury of disagreeing 
and back-biting there. Those two things 
are largely for the short term. 

The third is a long term activity. I 
believe we must vigorously pursue the 
practical idealism—the enlightened self- 
interest, if you will—which has been 
the course of American oilmen in the 
Middle East. 

We must seek in every way to bring 
to the mass of the people in the Middle 
East the benefits of our activities there. 
We must continue to show these nations 
how to use the wealth their oil is giving 
them so that it brings more comfort, 
more productivity and more security to 
all their peoples, our clear goal being 
to act so that they would be poorer if 
we left, and to conduct ourselves so that 
they would be sorry to see us go. 

Better than almost any other way, 
this course of conduct will prove to the 
world the belief you and I share in the 
brotherhood of man. x et 
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COMPOSED OF ELEVEN compact and connected units IBM 
electronic data processing machines comprise first calculator of com- 
parable capacity to be produced in quantity. This new calculator uses 
all three of most advanced electronic storage or memory devices— 
cathode ray tubes, magnetic drums and magnetic tapes. It can multi- 
ply and divide more than 2000 times a second and can add and sub- 
tract more than 16,000 times a second. Solving a typical problem, 
calculator can perform 14,000 mathematical operations a second. 









New ‘''7Ol’’ Electronic Calculator 








In center of units, above, is electronic analytical contro! unit, and 
at its right is a card reader. Behind control unit is power distribution 
unit. On left are magnetic drum storage unit and the electrostatic 
storage unit. In group at right are two magnetic tape readers and 
recorders, alphabetical and numerical printer and card punch. I 
this installation, two power supply units are not visible. 
Overlooking calculator installed in IBM world headquarters build 
ing, New York, is a glass-enclosed conference room. 


First production model of most powerful high-speed machine 


recently installed is designed to shatter the time barrier 


Finsr production model of Interna- 
tional Business Machines’ newest and 
most powerful high-speed electronic cal- 
culator, the “701,” was installed at the 
company’s World Headquarters, 590 
Madison Avenue. 

Designed to shatter the time barrier 
confronting technicians working on vital 
defense projects, the 701 is being manu- 
factured in IBM’s big Poughkeepsie 
plant, where production-line techniques 
of assembly and standardization are 
used. 

Composed of 11 compact and con- 
nected units known as IBM electronic 
data processing machines, the 701 is the 
first calculator of comparable capacity 
to be produced in quantity. A dozen or 
more will be built this year, all con- 
signed to government agencies or de- 
fense industries. 

The calculators, which will rent for 
$11,900 monthly or more, depending 
upon storage capacity, will be used for 
the calculation of radiation effects in 
atomic energy; for aerodynamic com- 
putations for planes and guided mis- 
siles, including vibration and stress ana- 
lysis, design and performance com- 
putations for jet and rocket engines, 
propellers, landing gear, radomes, etc.; 
on studies related to the effectiveness of 
various weapons, and on steam and gas 
turbine design calculations. A company 
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that has pioneered the use of high- 
speed digital computers for cost ac- 
counting with the IBM card-program- 
med electronic calculator, will use the 
701 to speed and simplify the immense 
task of assembling and interpreting pro- 
duction cost data from its several 
plants. In government agencies the 701 
will be used principally on restricted 
problems. 

The 701 installed at IBM in New York 
will be operated as a Technical Com- 
puting Bureau for organizations hav- 
ing problems involving mathematical 
computations. These will include prob- 
lems similar to those listed above, as 
well as geophysical calcuations and com- 
mercial studies. Test computations now 
in progress include a problem relating 
to the electronic charge distribution in 
the nitrogen molecule. 

In preparation for the use of this 
machine by American industry, a staff 
of IBM scientists has been engaged for 
two years in planning the economical 
solution of typical problems. One re- 
sult of this work is that users of the 
machine need no longer be concerned 
with tracing the position of the decimal 
point through problems involving thou- 
sands or millions of sequential arith- 
metical steps. 

Using a “floating point” technique 
the machine notes the position of the 


decimal point in the input numbers 
keeps track of the point, and finally re 
ports the position of the decimal! point 
as the results are printed. 

So much progress has been made in 
ease of use of electronic computers that 
in a course of only three weeks dura 
tion, IBM is able to instruct its Tech 
nical Computing Bureau users in th: 
preparation of problems for the 701 and 
operation of the machine. 

The 701 has at least 25 times the over 
all speed but is less than one-quarter 
the size of IBM’s selective sequence 
electronic calculator, which was di 
mantled to make room for its speedier 
successor. 

During its five-year reign as one of 
the world’s best-known “electroni 
brains,” the SSEC solved a wide variety 
of scientific and engineering prob! len 
some involving many millions of se quen 
tial calculations. Such other projects 
computing the positions of the moor 
for several hundred years and plotting 
the courses of the five outer planet 
with resulting corrections in astronomi 
cal tables that had been considered 
standard for many years—won such 
popular acclaim for the SSEC that it 
stimulated the imaginations of pseudo 
scientific fiction writers and served as 
an authentic setting for such motion 
pictures as “Walk East on Bacon 
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\ ifting a heavy mud tank assembly into 
place, two Koehring 304 Truck Cranes (above) 
worked as a team... exerted a total lift capac- 
ity of 50 tons. As the cranes inched the bulky 
load into position, power-boom lowering pro- 
vided safe, positive control. Mechanical booster 
clutch on each crane retained exceptionally 
accurate “feel” of load during lifting and lower- 
ing. On heavy work like this, Koehring 304 
booster clutch provides another important ad- 
vantage. It reduces operating effort . . . re- 





quires only one-third to half the lever pull of 
a straight manual clutch. 

This heavy-duty 25-ton crane also converts to 
dragline, clamshell, pile driver, %4-yard shovel 
or hoe .. . is available on rubber-tired truck, 
cruiser mounting, or heavy-duty crawlers to suit 
all working conditions in the oil field. Get com- 
plete details from your Koehring distributor, or 
write for your copy of new 36-page 304 catalog. 

KOEHRING COMPANY 


MILWAUKEE 16, Subsidiaries: PARSONS 
WISCONSIN KWIK-MIX « JOHNSON 


K37! 


) CRANES up to 79% TONS lift capacities . . . EXCAVATORS % to 2% yards _ 
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BANKS OF CATHODE RAY tubes in IBM electronic data proc- 
essing machines are known technically as electrostatic storage units 
and comprise the heart of machine through which all information to 
and from other components must pass. Data can be placed in electro- 
static storage or obtained from it in 12/1,000,000 sec. 


= i “ & 


TWO DRUMS IN magnetic drum storage unit will store mor 
80,000 digits. Data may be stored on a drum or obtained from it 
average of 40/1000 sec. “Reading” and “writing” heads, approxin 
1/1000 in. from surface of each drum, read and write magnetized s] 
of data while drum spins at approximately 2929 revolutions : 
















spy-thriller with an FBI background. 

Though the 701 occupies the same 
quarters as the SSEC, which it rendered 
obsolete, it is not “built in” to the room 
as was its predecessor. Instead, it is 
smartly housed between serrated walls 
of soft-finished aluminum. A balconied 
conference room, overlooking the cal- 
culator and separated from it by sloping 
plate glass, provides a vantage point 
for observing operations and discussing 
computations. Ample space is provided 
for writing the complex and abstract 
equations that are the stock in trade of 
engineers and scientists in an age of 
atomic energy and supersonic flight. 

The 701 uses all three of the most ad- 
vanced electronic storage, or “memory” 
devices—cathode ray tubes, magnetic 
drums, and magnetic tapes. The com- 
puting unit uses small versions of the 
familiar electronic tubes, which are able 
to count at millions of pulses a second. 
In addition, several thousand german- 
ium diodes are used in place of vacuum 
tubes, with resultant savings in space 
and power requirements. 

The 701 was designed for scientific 
and research purposes, and similar com- 
ponents are adaptable to the require- 
ments of accounting and record-keep- 
ing. Research on commercial data proc- 
essing machines is under way. 

The 701 is capable of performing 
more than 16,000 addition or subtrac- 
tion operations a second, and more than 
2000 multiplication or division opera- 
tions a second. In solving a typical prob- 
lem, the 701 performs an average of 
14,000 mathematical operations a sec- 
ond 

Internally, the 701 performs opera- 
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IBM ELECTRONIC DATA processing machines, though primarily controlled 
ternally stored program of instructions, are under direct supervision of one operato 
this control center, operator can, when required, easily change course of a proble: 
cator lights on panel enable operator to determine at a glance the exact phase wor! 
processed and to observe what number is stored in any location of electrostatir 
unit. Operator’s panel is part of electronic analytical control unit, pictured her 
for all computing and control in the “701.” Arithmetic and control circuits of cont: 
take numbers from electrostatic storage units according to instructions and pertfo 
combination of arithmetic operations desired. 
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TEAMWORK MAKES 


PRODUCTION ” 
































It takes teamwork among land men, seis- 
mograph crews and drilling contractors to 
get production...teamwork among pipe- 
line companies, refiners and marketers to 
make it pay off. And as every company, 
major or independent knows, adequate 
financing comes first. Helping you arrive 
at a workable plan of financing is a “must” 
among members of our Oil and Gas De- 
partment...specialized Mercantile men 
who work as members of your team to help 
make production “pay off”. Come in and 
let them show you. 
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MERCANTILE NATIONAL BANK 


at Dallas Member Federal Deposit Insurance Corporation 
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tions in the binary number system. All 
initial data and final results may be in 
the familiar decimal number system. 
High-speed conversion between number 
systems is handled automatically by the 
new electronic calculator. 

But speed alone is not enough. To be 
able to solve the problems of enormous 
mathematical complexity attending the 
defense effort, a computer must also 
have prodigious storage capacity and 
extreme flexibility. Further, it must 
have input and output systems that are 
both fast and efficient. 

When the outbreak of hostilities in 
Korea made the production of devices 
embodying all these components im- 
perative, IBM was ready with the neces- 
sary prototypes. Its years of research 
and development in the field of com- 
puting already had produced the auto- 
matic sequence controlled calculator, 
first of the so-called “giant brains,” and 
the selective sequence electronic cal- 
culator, as well as approximately 1500 
Type 604 electronic calculators and 
card-programmed electronic calculators 
for business and industrial use. 

The present emergency clearly de- 
fned the need for a calculator that 
would take a front-line position in the 
preparedness program—one capable of 
solving hitherto insurmountable engi- 
neering and scientific computing prob- 
lems and eliminating many costly and 
time-consuming trial-and-error methods, 
while helping to relieve the shortage of 
technically-trained personnel. 

The new computer can solve prob- 
lems involving partial differential equa- 
tions, ordinary differential equations, 
integral equations, matrices, ald com- 
binatorial analyses. Partial differential 
equations occur, for example, in cal- 
culating the rate of flow of heat in the 
skin of a supersonic missile; ordinary 
differential equations arise in calcula- 
ting the expected flight characteristics 
of the missiles; integral equations arise 
in calculating radiation intensities; 
matrices arise in component analyses in 
petroleum products, and combinatorial 
analyses arise in strategic and tactical 
considerations. 

The need for an electronic machine 
which will carry out thousands of op- 
erations a second is illustrated by the 
fact that the solution of a well-known 
differential equation useful in aircraft 
wing design requires 8,000,000 calcula- 
ting steps per case. 

The solution must be carried out step 
by step. Thus step 100 cannot be com- 
puted until the result of step 99 is 
known. Consequently, only one man, 
working with pencil and paper or one 
machine, can be occupied with the prob- 
lem at any one time. The 701 completes 
the solution in a few minutes. A man 
working with a desk computer and using 
the same method would require seven 
years, 

The banks of cathode ray tubes in the 
701, known technically as electrostatic 
storage units, comprise the heart of the 
machine through which all information 
to and from all other components must 
pass, 

The tubes—each resembling a smaller 
version of the picture tube used in tele- 
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MAGNETIC TAPES in IBM’s new electronic data processing machines can introduce 
or record data at rate of 12,500 digits a second and have a capacity in excess of 2,000,000 
digits a tape. Each of two magnetic tape readers and recorders handles two reels of tape 
simultaneously. Through a unique control system developed for this unit, a tape reaches 
full speed in 1/100 sec, or before moving one-half an inch. 


vision sets—can store the equivalent of 
20,000 decimal digits on their screens 
by means of the presence of absence of 
charged spots. In a few millionths of a 
second, any digit stored on a tube screen 
can be selected for use, with a scan- 
ning electronic beam “reading” the 


charges and converting them into ele 
tronic pulses. These pulses are inte! 
preted as numbers or calculating in 
structions. 

The computer’s magnetic drums 
swiftly spinning cylinders surfaced with 
a material that can be easily magnetized 














Make those OPEN SPACES 
SAFE and USABLE 


with this unique, one-piece 


OPEN STEEL 
FLOORING 








SILENT! 


Uncovered pits, light wells, 
cellar stairways, etc. quickly 
become safe and usable areas 
when floored with Blaw-Knox 
Electroforged Steel Grating. 
Made in one piece. . . no nuts 
or bolts to rattle or lose. Pro- 
vides safe footing even when 
wet or greasy and lasts indefi- 
nitely. Admits maximum light 


STRONG! 


SECURE! 


and air. Furnished in any 
shape, cut to fit. Just send 
dimensional sketch of area to 
be covered and we will forward 
price by return mail. 


BLAW-KNOX COMPANY 
Grating Department 
BLAW-KNOX EQUIPMENT DIVISICN 


2126 Farmers Bank Building 
Pittsburgh 22, Pa. 


BLAW-KNOX GRATING 


To obtain more information on products advertised see page E-41 
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—can store the equivalent of 80,000 
decimal digits, any of which are avail- 


able for thousands of times a 
minute. 

The magnetic tapes used in the 701 
are similar in appearance to those em- 
ployed by home sound recorders. In 
the new computer, each reel of tape can 
store 2,000,000 digits. As fresh tapes 
can readily be substituted for those 
“filled” with digits, magnetic tape stor- 
age in the 701 is unlimited, for all prac- 
tical purposes. 

Components of the 701 include an 
electronic analytical control unit, an 
electrostatic storage unit, a punched 
card reader, an alphabetical printer, a 
punched card recorder, two magnetic 


use 


tape readers and recorders, (each in- 
cluding two magnetic tapes), a mag- 
netic drum reader and recorder, and 
units governing power supply and dis- 
tribution. 

A typical problem is handled by the 
701 in this fashion: 

All pertinent numbers, representing 
both the digits to be processed and in- 
structions as to the procedure to be fol- 
lowed, are fed into the computer and 
automatically transmitted to the elec- 
trostatic storage units. 

The instant the machine has the data 
necessary to solve the problem, it be- 
gins computing. This is done by the 
arithmetic and control circuits of the 
analytical control unit, which take num- 











Five Wore “NEMCO” Suctehnacke 
COMPLETE WITH EXPLOSION-PROOF CONTROLS 
... thud ready for Sewice! 


Complete in every detail, including sealing fit- 
tings, a “NEMCO” factory-assembled switchrack is 
ready for service the day it reaches your plant site. 


As a result, you eliminate delay and reduce installation 


cost to a minimum. 


With many buyers it’s getting to be a habit — and 
a good one — to specify “NEMCO” factory-assembled 
switchracks on which are mounted “NEMCO” explo- 


sion-proof motor starters, circuit breakers, junction 


boxes and other controls. 


Photo shows five “NEMCO” factory-assembled 
switchracks, loaded on semi-trailer and ready for ship- 


ment to a large petro-chemical plant. 


Na ae) 2 becloui7 MANUFACTURING CO. 


TULSA, OKLAHOMA 





217 N. DETROIT AVE. 
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THE 





bers from the electrostatic storage units 
according to instructions and perform 
any combination of arithmetic opera- 
tions desired. 

By means of the instructions provided 
the machine prior to the start of com. 
puting operations, the control circuits 
will make decisions as to the steps re- 
quired to complete the solution of the 
problem without intercession by the op- 
erator. 

When the computing is’ completed, 
step by step, the results are stored back 
in the electrostatic storage units. If so 
directed in the preliminary instructions, 
the machine will then print the results 
by means of a 150-line-a-minute printer 
at the rate of 1050 ten-digit numbers a 
minute. For compact storage and high- 
speed input and output, the 701 will 
transmit results to magnetic tapes at a 
rate equivalent to 1250 ten-digit num- 
bers a second. Also if desired, the ma- 
chine will punch the results in standard 
punched cards at a rate equivalent to 
2400 ten-digit numbers a minute. 

In the case of problems involving 
more digits than can be conveniently 
stored in the electrostatic storage units, 
the figures and calculating instructions 
are stored on the magnetic drums and 
tapes. When these are needed for use 
by the arithmetic circuits, they are auto- 
matically transmitted to the electro- 
static memory components and the op- 
eration proceeds as outlined above®¥ * 





IPE Makes Record 
in Attendance 


The consumer public is tremend- 
ously important to the oil industry 
and the International Petroleum Ex- 
position should continue to encour- 
age their participation, W. G. Skelly. 
IPE president since 1925, declared 
at the close of the 30th anniversary 
event. 

Skelly’s comments referred to ru- 
mors of objections by some exhibi- 
tors that the public is a hindrance 
to promotion and sale of equipment 
displayed. 

“T am aware that a few individuals 
representing exhibitors at this year’s 
show entered complaints against at- 
tendance on the part of the general 
public, but those, [ believe. have 
been the exception rather than the 
rule.” 

“The public, as consumers of oil 
products. are entitled to see the show 
and it is good public relations to 
have them do so,” Skelly concluded. 

Total attendance of the show 
which closed May 23 reached 369,- 
835 as compared to the previous 
record of 300,449 at the 1948 inter- 
national oil show. 

Attendance of oil men, recorded 
in an important survey made by 
Leslie Brooks & Associates, oil field 
research organization, showed that 
72,800 went through the turnstiles. 


















PETROLEUM ENGINEER, July, 1953 


















bi- 
ce 
nt 


als 
rs 
at- 
ral 
ive 
the 


oil 
OW 

to 
ed. 
ow 
99.- 
ous 
fer- 


Le 
e 
Wao 


brought this 
$161.06 more 












All is fast payout equipment 


Designed to increase and Hold Recovery from Gas Condensate Wells 








Here’s an operator (name on request) 
who’s making $161.06 more per day because 
he was not satisfied with old-style separa- 
tion equipment. 
Records for a 2-month test period proved 
how much more he could make with low 
temperature separation, using the BS&B 
Glycol Injection System with Stabilizer. On 
the first test, operating old-style first stage 
separator at 800 p.s.i. and at 70° F., recovery 
was 19.75 barrels per MMSCFD of sales gas. 
Then the BS&B Glycol Injection System 
with Stabilizer was put into operation. Sep- 
arator pressure was 940 p.s.i.—temperature 
10°F, on the second test. Stock tank recov- 
ery went to 31.03 barrels per MMSCF of 
sales gas ... an increased recovery of 57% 
.. or an increased daily revenue of $161.06 
te this particular operator. 



















This most modern low temperature separa- 
tion recovery equipment is compact as well 
as efficient ... usually no more than two 
truckloads. Because the price is right and 
recovery so high, this is fast payout equip- 
ment. The BS&B Glycol Injection System 
with Stabilizer is practical to operate, prac- 
tical to own; and salvage value is high. It 
starts right off giving higher recovery than 
is possible from any other low temperature 
separation system ... even when wells are 
new or have an available pressure drop of 
1000 p.s.i. Glycol Injection Systems are 
effective with available pressure drops as 
low as 400 p.s.i. 


Have you considered its possibilities on your 


lease? Shouldn’t we talk it over? 
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T YPICAL Texan by birth and _back- 
ground—harboring an inborn love of 
vast ranch lands and, cattle herds that 
pressures of the oil business in this and 
other countries have not erased—such is 
John W. Brice, a long and tall and 
friendly geologist who in his twenty-fifth 
year in the oil industry took over reins as 
president of The Carter Orl Company, 
oldest producing subsidiary of Standard 
Oil Company (New Jersey). 

A native of Miami, Texas—small 
county seat town in the breezy Texas 
Panhandle—Brice attended the Univer- 
sity of Texas and received his degree in 
geology in 1927. 

He stepped from the graduation plat- 
form into a job with Humble Oil and 
Refining Company, Houston, also a Jer- 
sey Standard affiliate. He became a field 
geologist in West Texas and there be- 
gan carving out a petroleum career that 
after a quarter century finds him spear- 
heading a company producing better 
than 20,000,000 bbl of oil annually and 
engaging extensively in exploration and 
producing activities and in refining, mar- 
keting, and research operations in a 27- 
state area. 

In 1931, he transferred to Caripito, 
Venezuela, as a division geologist for 
Standard Oil Company of Venezuela. He 
became chief geologist in 1936 and two 
years later, moved to the Jersey Stand- 
ard offices in New York where he han- 
dled producing matters for the Vene- 
zuelan company. 

It was in August of 1939 that Brice 
returned to Venezuela, headquartering 
at Caracas where he served the Vene- 
zuelan company as vice president and 
assistant general manager. 

With 15 years of experience with Jer- 
sey and its domestic and foreign affiliates 
behind him, Brice joined The Carter Oil 
Company—the company he now heads 
—in 1942 as a director and vice presi- 
dent in charge of exploration and re- 
search. | 

In his second year at Carter, he was 
made executive vice president and in 
1945 returned to New York as assistant 
coordinator of Jersey’s world-wide pro- 
ducing activities. He later was made co- 
ordinator of production for Standard Oil 
Company (New Jersey) and in October, 
1949, he became a member of the Jersey 
Board of Directors. 

Carter again called Brice in June, 
1951, to fill a new position as chairman 
of the Carter board of directors, a posi- 
tion he held until August 1, 1952, when 
he was made president of Carter. 

This transplanted Texan is at home 
with a gun on his shoulder and vies with 
his sons in the art of skeet shooting. 

He lends his energies and enthusiasm 
to civic and community matters and is 
a director and active worker in the Tulsa 
Community Chest. In the 1952 Chest 
campaign in Tulsa, President Brice was 
co-chairman of the Big Gifts Division. 
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JOHN W. BRICE 
President, Carter Oil Company 


He is chairman of the Petroleum Execu- 
tives’ Committee of the Tulsa Chamber 
of Commerce, is member of the execu- 
tive board of the Tulsa Area Council, 
Boy Scouts of America, and a director 
of the Young Men’s Christian Associa- 
tion of Tulsa. 

He is a director of the International 
Petroleum Exposition. In addition to 
membership in the American Petroleum 
Institute and geological and professional 
organizations, President Brice has ac- 
cepted and worked on committee assign- 
ments in these associations. 

An atmosphere of calm, keen-edged 
efficiency encompasses President Brice 
in his business dealings and his meet- 
ings with associates. His abilities to 
analyze situations, hurdle difficult prob- 
lems, and to foresee and prepare for 
future developments is best evidenced 
by his many and frequent promotions 
since he began his Jersey Standard serv- 
ice. These talents have been utilized by 
Jersey and its affiliates in many and 
varied fields. 


He owns and modestly wears the 
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happy faculty of being just as genuinely 
enthusiastic participating in games and 
athletic events at an employees’ picnic 
—where he may be pitching softball, 
flipping horseshoes or guzzling soda pop 
—as he is sincere and attentive and 
poised at a company conference or at 
the directors’ table. 

Mrs. Brice and the two sons and two 
daughters — Marion, John W., Andrew, 
and Ann Tandy — enjoy both home and 
farm environment. For years, this Texan 
has operated a ranch near Boerne, 
Texas, where fat Brangus cattle as well 
as feed crops hold an avocational in- 
terest. 

Since returning to Tulsa with his new 
Carter responsibilities, Brice has ac- 
quired a ranch south of Tulsa where the 
hard-working executive can relax and 
keep in tune with the vagaries of the 
good earth by weekend supervision of 
crop handling and farm operation. He is 
as much at home atop the rigid metal 
seat of a rough-going tractor as he is 
wrestling with a tough petroleum prob- 
lem at his downtown desk. ** 




















































Presenting — 





PRODUCING DIRECTIONALLY DRILLED WELLS 


Many operators feel that the cost of producing directionally drilled wells is 
considerably greater than that of straight wells in the same area and under similar 
conditions of production. The author has made a reasonably comprehensive sur- 
vey along the West Coast and finds that this objection is not well founded. The 
single factor that seems to contribute the most to increased lifting costs is 
abrupt change in either drift or deflection. These occur in so called straight 
holes as well as deviated ones. Discussed are conventional rod pumps, hydraulic 
subsurface units, rod and tubing rotators, and guides. A highly reasonable sug- 
gestion for modifying the deviation clause in drilling contracts is made also. 
This could conceivably result in both lowered drilling and producing costs. 


NORTH DAKOTA: NEW OIL STATE 


Entering the ranks of the oil-producing states in April 1951, North Dakota 
was the twenty-seventh state of the Union to produce. It now ranks seventeenth in 
production in the nation with a weekly volume of some fourteen thousand barrels. 
The author has given us a very excellent geological picture of the state as it is 
known at this time. Discussed in detail are the stratigraphy and the location of 
the eight producing fields. 


DEEP WELL ACIDIZING 


In this competent article by Fred Rugg we present a fine summary of deep 
well acidizing techniques and cite some results. We also mention, again with 
examples, some other treatments that have been very successful such as a simple 
acid wash in West Texas that cleaned the mud cake off a lime section and 


inely allowed it to produce at a rate of 1600 barrels per day, a selective acidizing job 
and done with temporary plugging materials, and the use of some special silicate- 
hall. control agents. 
pop 
a PRESENT DEVELOPMENTS OF MEXICAN OIL INDUSTRY 
or 
This could have been titled “Faia de Oro” extension since it really deals with 

i the new field, called the Ezequiel Ordonez field, which is thought to be of the 
ool same trend that produced in Mexico’s famed “Gold Belt” of the Cerro Azul field 
exanl to the south. Though failures drilled in the area between 1948 and 1951 gave 
well ample evidence of the presently producing structure, the discovery well was not 
1 in- completed until June of 1952. It was rapidly followed by other wells and by the 

end of the year there were nine wells producing 36,000 barrels per day in 
~ wa the field. Since Mexico’s current production is only some 250,000 barrels a day. 
e the this new field represents almost 15 per cent of the total and is therefore of major 
‘te importance. The structure is by no means delineated as yet. Present plans call for 
ty drilling 40 or 50 wells but if, as Pemex geologists suspect, the new field extends to 
He is the sea, there will be hundreds of wells drilled and the final development will 
_ boost Mexican production to new heights. 


rob- 
* * 
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BAKER 


now offers not one, not two, but THREE ranges of 


Hinge-Lok Casing Centralizers 


... With increased reach (bowed height) of 
springs to provide AMPLE ALL-AROUND cement- 
ing space for ALL casing programs, and VARY- 
ING hole sizes and conditions, PLUS unsurpassed 
convenience and ease of installation. » 




























BAKER MODEL "H” 
20 Range HINGE-LOK 
Casing Centralizer 


PRODUCT NO. 9112 








Recommended where LESS-THAN. 
NORMAL CLEARANCE exists be. 
tween the casing ON which the 
centralizers are mounted and the 
casing THROUGH which the cen. 
tralizers are run. If the formation 
is such as to create special prob. 
lems of over-size or irregularity of 
the open hoie, it is often advis. 
able to run the “’H-20” Centralizer 
on the first few joints — for ease in 
starting —followed by the “H-25” 
or the “H-50” Super-Range Cen. 


tralizer. 





Reach” (Bowed Height?) is vital factor 


All Baker HINGE-LOK Casing Centralizers have greater reach (or 
bowed height) of springs in corresponding ranges than any other 
casing centralizers on the market. 

Increased reach means adequate, all-around cementing space 
even though the hole size varies considerably from the drill bit size. 
Without this increased reach, it is quite probable that casing may 
contact the wall of the hole between centralizers resulting in a poor 
cement job at that point. 





BAKER MODE ‘'H” 
25 Range HINGE-LOK 
Casing Centralizer 


PRODUCT NO. 9113 
Recommended where NORMAL 


Hinged for easy mounting 

Baker HINGE-LOK Casing Centralizers can be installed in a matter 
of seconds while running-in, as no welding is required. Just close the 
HINGE-LOK Centralizer around a coupling and then insert drive 
nails which thread themselves into the hinge knuckles, and will not 


come out. When exact spacing is desired, easily installed Stop Rings 
can be plug-welded at required positions. 


Maximum effective centering force 


Baker HINGE-LOK Casing Centralizers provide the most uniform 
annular cementing space around the casing. And this cementing 
space is present regardless of repeated flattening of the springs in 
a deep well, or of off-vertical condition of the hole. 

The engineered bow shape of the springs, with an ideal relation- 
ship between the length and the bowed height of the springs, pro- 
vides greater landed centering force than can be obtained from any 
other available hinge-type centralizer covering the same range of 
hole sizes. 


All springs work together 


All of the powerful springs of Baker HINGE-LOK Casing Central- 
izers work together to offer a combined positive resistance against 
any tendency of the casing to contact the wall of the open hole. As 
the springs are forced toward the casing by contact with the wall of 
the hole, their effective length is decreased, thereby stiffening them 
and increasing their resistance to further deflection. 


Unlimited rotation of casing 


CLEARANCE is present, and no 
serious problem of over-size hole 
is anticipated. The ‘’H-25” Central- 
izer is recommended where condi- 
tions are such that starting force 
would be a problem with the 
“H-50" Super-Range Centralizer, 
in which case the H-25 might be 
used on the first few joints and 
the H-50 run above it. Although 
the H-50 requires a larger spacing 
interval for easy starting than the 
H-20 or the H-25, fewer “H-50” 
Centralizers—with their superior 
reach— ensure even greater effec- 
tive centering force. 





Whether Baker HINGE-LOK Casing Centralizers are installed a 
around couplings or over a standard Stop Ring, the casing can be | !P 










freely rotated without rotation of the centralizers. % 
Easy starting without snubbing ing 


The superior spring design of Baker HINGE-LOK Casing Central- 
izers assures easy starting without sacrificing the powerful centering 9 ¢, 
force delivered after full down-hole travel of the casing. By follow- 





ing the easily read “Starting Force Spacing Guide,” all need for At 
applying external starting force is eliminated even in relatively clos ° 


tolerance programs. 
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BAKER MODEL “‘H-50” 
Super-Range HINGE LOK 
Casing Centralizer 


PRODUCT NO. 9114 


Recommended for GREATER- 
THAN-NORMAL CLEARANCE— 
wherever the diametral clearance 
between the casing ON which the 
centralizers are mounted, and the 
casing THROUGH which they are 
run exceeds five inches, or for 
NORMAL CLEARANCE where ex- 
tensive hole irregularities are an- 
ticipated. No other centralizer can 
provide such effective centering 
action as the “H-50” in irregular 
or over-size hole sections, or in 
cavities. By increasing the bow of 
the springs (without proportion- 
ately increasing their resistance 
to starting) maximum centering 
efficiency is assured, regardless of 
individual well conditions. 
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BE SURE YOU GET 


Maximum Centering Force 


THROUGHOUT THE ZONE 
TO BE CEMENTED 
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Always pulled —never pushed 

Baker HINGE-LOK Casing Centralizers are always “pulled” during 
upward or downward travel of the casing in the well. This feature is — _ 
important when the centralizer passes through any tight spots in the \ / Se Se aS eS 


hole—and is especially advantageous when reciprocating casing dur- 
Ing cementing operations. m pa 

BAKER OIL TOOLS, INC. 
Call Baker for Centralizer service HOUSTON * LOS ANGELES » NEW YORK 
Any Baker representative, or office, is ready to give you the kind of 


/ 
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service every operator appreciates—sincete, courteous assistance to 
help you get successful “first-time” cementing results. 




















REMEMBER — When you can’t recover your “Fish” — 
CALL EASTMAN! 


Sidetracking is our business. We will save you time and head- 


aches if you will let us solve your problem. 


Eastman’s combination of proven tools plus EXPERIENCED & 
ENGINEERS assure you the best sidetrack job. : ap os | 











22 OFFICES FOR YOUR CONVENIENCE Qnig Sey 
CONSULT YOUR TELEPHONE DIRECTORY °F Contes) Lalor 5 
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ag Servv®*tionay 
TF es ce 


EASTMAN OIL WELL SURVEY CO. 


Ke) (em-)4-\45) DENVER Teleh ane), 


COMPOSITE CATALOG 





Export Sales and Service 
EASTMAN INTERNATIONAL COMPANY x P.O.Box 1500 ¢ Denver, Colorado 
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Generalized outline of Williston Basin. 








North Dakota: New Oil State 


State became nation's 27th oil producer in 1951 and now 
ranks 17th, ahead of many well established territories 


STEVEN H. 


Nosrn DAKOTA became the 27th petro- 
leum state in April, 1951, with the dis- 
covery of oil in the highly publicized 
Amerada No. 1 Clarence Iverson. Dur- 
ing two short years the production of 
crude oil has steadily increased until 
North Dakota now is 17th on the list of 
oil states, ahead of such well-established 
producing territories as Ohio, Nebraska, 
West Virginia, and Utah. When the far- 
teaching effect of the Amerada discov- 
ery became apparent, the attention of 
the entire petroleum industry was 
ocused on an area that had previously 
received scant notice. Although explora- 
tion could be traced back over a period 
of 25 years, prior to 1951 less than 15 
significant exploratory tests had been 
drilled in the entire 55,000 sq miles of 
potential oil country that lie within the 


‘Consulting geologist, Bismarck, North Da- 
Te: Author of “Production in Williston Basin,” 
he Petroleum Engineer, B-92, June, 1953. 
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boundaries of North Dakota. Surpris- 
ingly little was known concerning the 
stratigraphy or structure of the state, 
and it was not until quite recently that 
real progress was made on even the 
simplest of the many problems. Over 50 
recent wildcat exploratory tests have 
added much to the knowledge of the sub- 
surface complexities, but an enormous 
amount remains to be learned. 

On the second anniversary of the dis- 
covery of oil in North Dakota, it is well 
to stop and consider new developments 
and drawbacks in the exploratory pro- 
gress of the state, and summarize recent 
geological progress. It is the purpose of 
this article not to go into great detail 
concerning any one problem, but rather 
to present the general overall picture as 
seen at this time. 


EXCLUSIVE 


Geology 
That part of the United States p: 
ently occupied by the state of Nort) 
Dakota was, throughout much of ge 
logical time, a portion of a huge sed 
mentary trough known as the Willisto: 
Basin. Synclinal axis of the sedimentary 
structure was situated in western North 
Dakota; although the center migrat: 
somewhat, the greatest mass of sed 

ments throughout each period of 
Basin’s history accumulated in this ¢ 
eral area. (See Figs. 1-7). Deep test 
in the Basin’s center have never bee! 
drilled to the basement complex, but 
sedimentary section exceeding 16,000 ft 
may be anticipated. 

In North Dakota there are severa! 
recorded surface structures, and geo 
physical operations have given evidence: 
of numerous other anomalies not indi 
cated by geological mapping. The best 
known is the Nesson Anticline in th: 
western part of the state. This dom: 
first mapped as a surface feature and 
later verified by seismic shooting, has 
proved to be a prolific oil trap. It should 
be noted that most of the eastern and 
northern part of the state is covered by 
a mantle of glacial drift that locally ex 
ceeds 500 ft in thickness. Only th: 
southwestern part is entirely lacking in 
glacial debris, but in some other areas 
streams have cut through the till to ex 
pose the underlying formations. A! 
though practical in limited areas, field 
mapping operations are seriously hamp 
ered in much of the region under con 
sideration. 


Subsurface Stratigraphy 


Because of important reservoirs i 
formations of similar age in nearby 
states and provinces, the subsurface 
stratigraphic relationship of rock units 
in North Dakota has been of prime con 
sideration to geologists, and many of th 
elementary stratigraphic problems have 
been solved during the last two years 
This rapid advancement has been du 
both to the increased number of signifi 
cant exploratory wells and critical ex 
amination and correlation of the well 
cuttings with outcrop sections in Mani 
toba, South Dakota, and central Mon 
tana. Although much has been learned, 
there are numerous gaps in the overa!! 
picture, and a great many more wildcat 
wells will have to be drilled before al! 
the problems are resolved. It is realized 
that long range correlation by lithology 
and stratigraphic sequence can be quit: 
dangerous and often misleading; as al 
most all North Dakota units have been 
brought in from other areas, their nam« 
and age correlation are very tentative 
and will be subject to numerous revi 
sions as additional information is re 
ceived and evaluated. Purpose of thi: 
section is to bring interested persons 
up to date on current stratigraphic no 
menclature and ideas. 

Cambrian. Up to 250 ft of glauconiti: 
sandstone, carbonates, and shales ar 
found overlying pre-Cambrian granité 
gneiss, and amphibolite in many Nort! 
Dakota wells. (Fig. 1.) This sequence 
has been tentatively correlated -with th 
Deadwood formation of the South Da 
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FIG. 1. Generalized structure contour map on pre-Cambrian. 








PAY 








en 


FIG. 2. Generalized isopach map of Stony 
Mountain-Red River formations (Ordovician). 











FIG. 3. Generalized isopach map of Silurian. 


kota Black Hills which has been shown 
to be upper Cambrian in age. Many ge- 
ologists, however, consider this lower- 
most sedimentary unit in North Dakota 
to be a lower Ordovician basin deposit. 
Fossil evidence for definite age deter- 
mination is lacking in most instances, 
but cores from a recent deep test in east- 
ern Montana revealed a number of fos- 
sils in the interval that was formerly 
considered Cambrian. The assemblage 
is reported to suggest a lower Ordovi- 
cian age for the unit. 

Ordovician. Rocks of definite Ordovi- 
cian age can be found throughout the 
subsurface of North Dakota and occupy 
as much as 1100 ft of the stratigraphic 
section. (Fig. 2.) Because of the direct 
and continuous correlation from the 
Manitoba outcrop to the Dakota subsur- 
face, Canadian surface terminology is 
commonly in use throughout most of the 
Williston Basin. Lowermost unit com- 
prises 100 ft of coarse, white, rounded 
sandstone, often quite porous. This is 
overlain by 150 ft of green splintery 
shale which carries an Ordovician 
faunal assemblage considered to be 
Black River (?) in age. The sequence 
is known as the Winnipeg formation 
and is quite similar, both paleontologi- 
cally and lithologically, to the Simpson 
group of the southern Mid-Continent 
region. 

Carbonates of middle Ordovician age 
outcrop in Southern Manitoba and can 
be carried in the subsurface throughout 
most of North Dakota, where over 700 
ft of Red River limestone and dolomite 
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have been encountered in drilling. Al- 
though subsurface faunal control is 
lacking, both the Red River outcrop of 
Manitoba and its equivalent Whitewood 
formation of the Black Hills carry a 
fossil assemblage considered to be Tren- 
ton in age. The formation in North 
Dakota can be divided, on the basis of 
lithology and electric log characteris- 
tics, into two major units, each com- 
prising approximately half of the total 
section where the top has not been re- 
moved by erosion. The lower member 
consists primarily of fragmental, fossilif- 


erous limestone and sucrosic second- 


ary dolomite, with authigenic chert quite 
common in this unit. The upper Red 
River sequence is composed mostly of 
porous, fine grained limestone, dolomite 
and anhydrite, and arbitrarily may be 
subdivided into three smaller lithologic 
and electrical units; however, the valid- 
ity for this breakdown is considered 
questionable at this time. From a gen- 
eralized overall viewpoint, the entire 
Red River formation is quite similar, 
both lithologically and stratigraphically, 
to the Galena formation of Illinois, the 
Viola formation of Kansas, and part of 
the Bighorn formation of Wyoming. 

Uppermost Ordovician formation in 
North Dakota consists of about 100 ft 
of greenish gray, fossiliferous, limey 
shale with thin beds of very fossiliferous 
limestone. Paleontological studies sug- 
gest this unit to be uppermost Cincin- 
natian, and therefore the age equivalent 
of the Richmond, Sylvan, and Maquo- 
keta formations. 





THE PETROLEUM ENGINEER, July, 1953 


~ 


5 





FIG. 4. Generalized isopach map of Devonian. 


Silurian. Light colored carbonates of 
Silurian age that outcrop in Southern 
Manitoba can be carried directly into 
wells in North Dakota,*where they oc- 
cupy as much as 800 ft of the strati- 
graphic section. (Fig. 3.) Although the 
Silurian has been subdivided into sev- 
eral lithologic units at the type section, 
the distinguishing characteristics for 
differentiation are lacking in the sub- 
surface, so for practical purposes the 
entire sequence is merely designated as 
the Interlake group. Small reefs occur 
at several horizons in outcrop, with evi- 
dence of reef-like material being ob- 
served in many well cuttings. No diag- 
nostic fossils have been reported from 
well examination, but paleontological 
research on outcrop section reveals a 
Niagaran-Alexandrian age for the unit. 

Devonian. The Devonian of North Da- 
kota (See Fig. 4) may be nearly 2000 
ft thick and consists mostly of limestone 
and dolomite, with minor amounts 0i 
anhydrite, salt, and shale. Preliminary 
paleontological studies reveal units ol 
both middle and upper Devonian age. 
but the dividing line between the two 
ages is not recognized. At present, sub- 
division into groups and formation is 
being re-evaluated, and the nomencla- 
ture suggested in this article will prob- 
ably be subject to revision as more inter- 
regional stratigraphy is determined. 

The basal Devonian unit is a 50 ft 
zone of red and green dolomitic shale 
known as the Ashern formation. Al- 
though unfossiliferous in the subsur- 
face, the outcrop section in southern 
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(Mississippian) group. 


Manitoba contains middle Devonian 
fauna. It is considered probable that 
this widespread marker bed, called the 
“Third Red” in Canada, represents, in 
part, an old soil profile formed during 
the late Silurian-early Devonian hiatus. 
If so, this formation, although a map- 
pable horizon, cannot be considered as a 
time unit and probably transgresses the 
time boundaries of several geological 
periods in Manitoba, North Dakota and 
Montana. Overlying the Ashern is the 
Elk Point group, probably of middle 
Devonian age, which consists of the 

Winnipegosis and Prairie formations. 
The Winnipegosis of North Dakota is 

primarily sucrosic porous dolomite and 
limestone and is tentatively correlated 
with the type section Winnipegosis of 
Manitoba. On outcrop this formation is 
characterized by well developed reef- 
like masses, and certain reefoid char- 
acteristics often are found in North 
Dakota well cuttings. Uppermost forma- 
tion of the Elk Point group is the Prairie 
evaporite formation which is restricted 
to the middle Devonian evaporite basin 
and in North Dakota consists of as 
much as 300 ft of salt, anhydrite, and 
red shale. Upper limit of the Elk Point 
group is taken as the top of the evapo- 
rite sequence, or, when evaporites are 
absent, the base of a shaly zone known 
as the “Second Red” zone. 

In North Dakota the Beaverhill Lake 
group is represented by up to 500 ft of 
carbonate rocks with minor amounts of 
anhydrite and shale and consists of two 
formations, Dawson Bay and Souris 
River. The Dawson Bay is the approxi- 
mate equivalent of the lower Manitoban 
formation of the southern Manitoba out- 
crop, with the base of the “First Red” 
of the Canadian subsurface marking its 
upper limit. The Souris River, a subsur- 
face carbonate formation occupies the 
approximate stratigraphic position and 
has the same general lithologic char- 
acteristics as the Beaverhill Lake for- 
mation of Alberta. Its upper limit is 
usually established from electric log 
characteristics, for lithologic differ- 
entiation between the Souris River and 
overlying Duperow often is difficult to 
ascertain from well cuttings. 

The Duperow formation of the Sas- 
katchewan group is, in North Dakota, 
tan to gray limestone and dolomite and 
may be up to 400 ft thick. Paleontologi- 





FIG. 5. Generalized isopach map of the Madison 
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cal evidence and subsurface correlation 
with Saskatchewan, Alberta, and Mon- 
tana units tentatively suggests an upper 
Devonian age for the formation. Its up- 
per limit is taken as the top of a per- 
sistent shale zone that may be correlata- 
ble with the Ireton shale of Alberta. 
The upper formation of the Saskatche- 
wan group is the “Nisku,” so called be- 
cause of its possible continuous correla- 
tion with Nisku (D-2) of the Woodbend 
group of Alberta. This correlation, plus 
Montana control into a part of the Jef- 
ferson formation, suggests an upper 
Devonian age. The unit is up to 200 ft 
thick in North Dakota and often is char- 
acterized by unusual secondary porosity. 

Uppermost of the Devonian beds in 
North Dakota consists of up to 200 ft 
of red dolomitic shale called Three 
Forks which is probably correlative, in 
part, with the Three Forks of central 
Montana. 

Mississippian. In North Dakota, the 
Mississippian rocks can be divided into 
two major groups with a maximum 
total thickness exceeding 3000 ft. (Fig. 
5.) The Madison group is comprised of 
four formations: Bakken, Lodgepole, 
Mission Canyon, and Charles. The low- 
ermost Bakken formation is a Dakota 
subsurface unit consisting of as much 
as 100 ft of Chattanooga-Exshaw type 
black shale, siltstone, and dense lime- 
stone. The sequence occupies the same 
stratigraphic position as the Englewood 
of the Black Hills, Sappinton of cen- 
tral Montana, and Exshaw of Alberta; 
however, control for direct tie-in with 
any outcrop section is lacking at this 
time. Thus far the Bakken formation 
has proved unfossiliferous, but because 
of its position on the stratigraphic sec- 
tion it is considered to be of lower 
Kinderhook age. As much as 950 ft of 
gray to buff crinoidal limestone and 
shaly limestone of the Lodgepole for- 
mation are found in North Dakota. The 
beds are locally quite porous, and authi- 
genic chert is common in the lower 
portion; most of the formation is con- 
sidered to be Kinderhook in age. The 
Mission Canyon formation of the Madi- 
son group consists of tan to buff fos- 
siliferous limestone and may be up to 
600 ft thick. Oolitic sections are quite 
common and porous zones often well 
developed. A widespread anhydritic 
marker bed occurs about 200 ft below 


FIG. 6. Generalized isopach map of Jurassic. 


the top of the formation; the top of the 
Mission Canyon is considered to be at 
the base of the last massive anhydrite 
of the overlying Charles formation. As 
much as 650 ft of massive anhydrite, 
salt, and fossiliferous limestone con 
stitute the Charles formation in North 
Dakota. Although definite key fossils 
are lacking, the lithology and strati 
graphic position suggest an Osage 
Meramec age for the Mission Canyon 
and Charles formations. 

Units of probable Big Snowy age can 
be carried from the type section in cen 
tral Montana into the subsurface in 
North Dakota. Although réd, poorly 
sorted sandstone of the Kibbey forma 
tion, variegated shale and oolitic lime 
of the Otter formation, and black shale 
of the Heath are occasionally marked 
by clear-cut boundaries, it is usually 
dificult to distinguish the individual 
formations of the Big Snowy group in 
the North Dakota subsurface. The se- 
quence has a maximum thickness of 
700 ft, and paleontological studies sug 
gest a Chester age for the group. 

Pennsylvanian. In western and cen 
tral North Dakota, 300 ft of reddish 
sandstone, dolomite, and shale, are 
tentatively assigned to the Pennsyl 
vanian period because of a probable 
direct correlation with the Minnelusa 
(Pennsylvanian) formation of the Black 
Hills outcrop. There also seems to be 
some validity in correlating this se- 
quence with the Amsden (Mississip- 
pian) formation of central Montana 
As the Amsden has been shown to a 
quire Pennsylvanian faunal forms in 
the subsurface eastward from the type 
section, it is probable that the Amsden 
is in part, correlative to the Minnelusa 
It is the present opinion of the writer 
that both the Minnelusa and Amsden 
formations, as now interpreted in the 
North Dakota subsurface, occupy the 
same stratigraphic position and should 
probably be considered equivalent. 

Permian. One hundred forty feet of 
limestone and red shale have tentatively 
been assigned to the Permian system. 
The Minnekahta limestone and Opeche 
shale outcrop in the Black Hills and 
can be traced through well cuttings into 
southwestern North Dakota. The beds 
carry no diagnostic fossils even at the 
type section, but are usually considered 
to be an eastward facies of the Phos 
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Amerada Petroleum No. 1, Henry Bakken, Williams County, North Dakota, 
was discovery well at Tioga field. Individual wells in Tioga are generally 
completed flowing approximately 200 bbl oil per day on ‘%4-in. choke. 

















FIG. 7. Generalized isopach map of Cretaceous. 








phoria (Permian) formation of Wyo- 
ming. 

Triassic. In North Dakota, red beds 
up to 500 ft thick comprise the Spear- 
fish formation of Triassic (?) age. (See 
Fig. 6).-The unit, consisting of red 
shale and sand with some evaporites. 
can be traced southward into the Black 
Hills, where the Spearfish has its type 
section. Even on outcrop the sequence is 
unfossiliferous, but complex faciological 
relations with formations in Montana 
and Wyoming suggest a Triassic age 
for at least a portion of the formation. 

Jurassic. Jurassic time (Fig. 6) is 
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represented in North Dakota by as 
much as 1000 ft of the Ellis group and 
Morrison formation. The Piper forma- 
tion, basal member of the Ellis, con- 
sists of variegated shale with evaporites 
and dense light colored carbonates. 
Fosail evidence is lacking but lithologic 
correlation with the Ellis type section 
in Montana suggests a middle Jurassic 
age for this unit. Although division of 
the upper members of the Ellis group 
is sometimes considered valid, it is 
often impossible to distinguish between 
variegated shales of the Rierdon and 
glauconitic siltstone and shale of the 





Swift. The Swift-Rierdon sequence js 
considered equivalent to the Sundance 
of the Black Hills and is often called 
by that formational name. Although 
diagnostic fossils have not been found 
in North Dakota well cuttings, strati- 
graphic relationship sugest an upper 
Jurassic age for the Sundance. 

Uppermost Jurassic beds are consid. 
ered directly correlative to the Morri- 
son of the Black Hills and Colorado. In 
North Dakota they consist of up to 250 
ft of green and variegated shale. The 
base of the Morrison is usually called 
at the first appearance of glauconitic 
siltstone of the Sundance formation, 

Cretaceous. The Cretaceous in North 
Dakota can be divided into three well 
defined stratigraphic groups: Dakota. 
Colorado, and Montana. (Fig. 7.) Age 
relations between and within the units 
is rather complex; it is not the purpose 
of the paper to discuss paleontological 
problems of the Cretaceous. 

The Dakota group consists of up to 
150 ft of sandstone and shale. In a 
few instances, division into the com- 
ponent Lakota sandstone Fuson shale. 
and Dakota sandstone formations is 
considered valid, but in most wells the 
breakdown is impossible to define. 

As much as 1500 ft of dark gray shale 
with thin distinctive sands and limes 
comprise the Colorado group of North 
Dakota. For all practical purposes, 
lithologic differentiation between the 
Skull Creek, Belle Fourche, and Carlile 
shale formations is impossible, and lo- 
cation within the section is defined by 
thin widespread marker beds: Muddy 
or Newcastle sandstone, Greenhorn 
limestone (“Second White Specks” of 
Canada), and Niobrara shale (“First 
White Specks” of Canada). 

A maximum of 2100 ft of gray-green 
Pierre shale and 250 ft of massive Fox 
Hills sandstone make up the Montana 
group in North Dakota. At the type sec- 
tion in central South Dakota, the Pierre 
formation is divisible into six distinct 
members; however, differentiation in 
the subsurface has not proved practical. 
Fossil evidence shows both the Pierre 
and Fox Hills to be upper Cretaceous 
in age. 

Producing Areas 

North Dakota now boasts of eight 
oil pools and more than 160 producing 
wells with production presently occur- 
ring in two distinct areas: Nesson trend 
in the center of the Basin, and the Bot- 
tineau County trend on the Basin’s 
eastern flank. These regions will be con- 
sidered in turn. 

The Nesson Anticline, largest struc- 
tural feature within North Dakota lies 
in the northwestern part of the state 
along the syncline axis of the Williston 
Basin. The general relief of this north- 
south surface structure was first mapped 
in 1918, but at that time its northern 
extent was impossible to determine be- 
cause of heavy glaciation north of the 
Missouri River. Subsequent field and 
seismic parties have confirmed the fea- 
ture in McKenzie, Williams, and Moun- 
trail counties and have established a 
series of separate highs superimposed 
on this larger structural trend. The 
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i S Alkatan-1:1 

ALKALINETANNATE Que 
WUD_CONDITIONER SS A powerful dispersing agent with a 1:1 
fa SS alkali-tannin ratio. Field personnel are 
Nh me STORE NA Day PL referring to Alkatan 1:1 as the 
it 2 NS MIRACLE BREAK-OVER CHEMICAL. 
Hifyfi rar “ % pass Mud converted to a lime-treated sys- 

TO “ tem with Alkatan 1:1 does not exhibit 
the high viscosity hump so common 
to the normal caustic-quebracho con- 
versions where each chemical is added 
separately. This results in a more rapid 
breakover, with a saving of valuable 
rig time. 


Alkatan-1:2 


This product cortains 1 part alkali to 
2 parts tannin. Superior treating may 
be expected with Alkatan 1:2 in ME- 
DIUM AND LOW pH DRILLING 
MUDS. Exceptional results are also ob- 
tained in treating out cement and in 
combination with phosphates. 














































when oe ee 
ut ow 


ALKALINE-TANNATE 
MUD_CONDITIONER 





Emulsite 

A mud conditioner for the preparation 
and stabilization of OIL EMULSION 
MUDS. Low pH emulsite muds are es- 
pecially suited for work-over jobs, 
shallow wells, or where minor con- 
tamination from salt or anhydrite is 
expected. Emulsite also acts as a pro- 
tective colloid and dispersing agent 
for muds in which no oil is used. 
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Look to Magcobar’s experience and know-how for 
quality products. Magcobar’s research chemists and 
engineers are constantly at work on ways to simplify 


¥ and solve many of the oil industry’s drilling prob- 
ig lems. Wherever your rig is located, a Magcobar 
& engineer is always on call, and Magcobar products 
4 are available through more thon 350 dealers. 
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Legend 


A — Beaver Lodge field 

B — Tioga field 

C — Croff field 

D — Charlson field 

E — Hofflund field 

F — Keene field 

G — Westhope field 

H — Northeast Landa field 


FIG. 8. Nesson trend is west and Bottineau County trend along border are the two areas with production. 


Beaver Lodge field (“A” Fig. 8), Tioga 
(“B”), Croff (“C”), Charlson (“D”), 
Hofflund (“E”), and Keene (“F”) are 
all structurally controlled oil fields, dis- 
covered by the Amerada Petroleum 
Corporation after detailed seismic work. 
At present, production along the Nes- 
son trend is confined to the Mission 
Canyon (Mississippian) limestone, al- 
though commercial quantities of De- 
vonian and Silurian oil were found in 
carbonates at depths of greater than 
11,000 ft in several exploratory tests. 
Lower Paleozoic production is now cur- 
tailed because of lack of facilities for 
treating the large amount of gas pres- 
ent in the reservoirs; Silurian and De- 
vonian gas-oil ratios range up to 8500 
to 1. A gasoline extraction plant is now 
undergoing construction in the area, 
and it is anticipated lower horizon pro- 
duction will again be commenced. 
Mission Canyon oil, as found along 
the Nesson trend, flows from depths 
ranging from 8200 ft in the Tioga 
field (“B”’) to 9500 ft in the Croff 
(“C”). Production comes from a por- 
ous and fractured zone some 200 ft be- 
low the top of the formation; porosity 
in the pay section has been reported as 
high as 15 per cent, with permeability 
from 1 to,100 md. The crude is orange- 
green, is from 40 to 44 degrees API, 
and has a pour point of around zero 
degrees Fahrenheit. The last named 
characteristic of the oil is a fortunate 
circumstamce in view of the extremely 
low winter temperature that prevails in 
the area. Individual wells in the Beaver 
Lodge and Tioga fields are commonly 
completed with a flowing potential of 
about 500 bbl oil per day on %4 in. 
choke and with a gas-oil ratio approach- 
ing 1150:1. Producing potential in the 
southern pools of the Nesson trend to 
date has not been as high as in the 
Beaver Lodge and Tioga fields. Present 
allowable is 200 bbl oil per day per 
well, and fields are being developed on 
10 acre spacing. The cost of drilling is 
rather high when compared to other 
producing areas; figures released by 
Amerada reveal an amount of $721,000 
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spent in the drilling of the discovery 
well with other deep tests in the area 
figured at about $500,000 each. Esti- 
mates for the drilling and completion 
of an extension well in the Beaver 
Lodge field are $200,000. 

The other area in North Dakota now 
producing oil lies some hundred miles 
east and north of the Nesson Anticline 
trend. Here, in Bottoneau County near 
the Manitoba border, there are several 
recently completed discoveries, West- 
hope (“G” Fig. 8) and Northeast Landa 
(“H”), that have production from lime- 
stones of Charles (Mississippian) and 
Mission Canyon (Mississippian) age. 
Production has thus far occurred where 
the truncated Mississippian carbonate 
is unconformably overlain by red beds 
of the Spearfish (Triassic) formation. 
Preliminary investigations seem to indi- 
cate that production is controlled more 
by stratigraphic relationships and po- 
rosity in the limestone than by struc- 
ture. The region is quite attractive in 
that the producing horizons occur at 
the relatively shallow depth of approxi- 
mately 3100 ft; this, plus the fact that 
no less than five Mississippian lime- 
stone pools have been discovered across 
the border in the Canadian Province of 
Manitoba, has greatly intensified the 
exploration activity in the northern Bot- 
tineau region. 

It is anticipated that this “small oper- 
ator’s play” will receive a great deal of 
attention during 1953. 


Outlook 


There is little doubt but that the sum- 
mer of 1953 will usher in the biggest 
exploratory play that North Dakota has 
seen to date. Great wildcat activity may 
be expected in the western part of the 
state where many major companies have 
concentrated their geophysical and field 
activities and have acquired huge acre- 
age blocks. This year marks the first 
year that those companies which entered 
the Dakota play after the Amerada dis- 
coveries have felt qualified to do explo- 
ratory drilling on a wide scale. A num- 
ber of favorable seismic anomalies have 


been rumored in widely scattered yi- 
cinities throughout western North Da- 
kota, and in view of the promising strati- 
graphy of the region it is anticipated 
that a large number of significant tests 
will be drilled. 

The east side of the Williston Basin 
in central and east-central North Da- 
kota will be the scene of feverish ex- 
ploratory activity as soon as road limits 
are lifted and rigs are permitted to be 
moved in the state. Successes in Bot- 
tineau County and southern Manitoba 
have proved the existence of east-side 
oil and have added impetus to explora- 
tory activity in rank wildcat areas. Be- 
cause of the stratigraphic nature of the 
pools thus far discovered, seismic op- 
erations are not likely to prove too suc- 
cessful. Many of the wells drilled dur- 
ing 1953 will be located by subsurface 
geological methods, in the hope of at- 
taining production in traps or pinchouts 
in the Charles, Mission Canyon, Lodge- 
pole, Devonian, Silurian, Winnipeg 
sand, and Cambro-Ordovician. Although 
drilling costs are high when compared 
to other sections of the United States, 
the hope of finding production at rela- 
tively shallow depths will undoubtedly 
make the east-side play quite popular, 
especially with small operators. 

No discussion of the outook for North 
Dakota as an oil state would be com- 
plete without a glance at the other side 
of the ledger. Although the number of 
wildcat successes has been extremely 
encouraging and the state, as a whole, 
has great possibility, it must be admitted 
that there are certain unfavorable as- 
pects to the overall picture. The cost of 
wildcat drilling in North Dakota is 
among the highest in the country and 
quite discouraging to southern oper- 
ators who are used to low operating 
prices. The high costs can be traced to 
a number of factors: Lack of oil field 
supplies and warehouses, distance to 
service companies, high cost of cold 
weather protection, truckage charges 
for equipment and supplies, mud 


change-overs in deep tests, and comple- 
tion practices for limestone reservoirs 
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All Lee C. Moore Masts are highly portable, sections 
are designed so they can be placed on standard, legal 
road-width trucks for long hauls. Completely assem- 
bled masts can be hauled with blocks strung. Special 
design features of substructure facilitate skidding 
from one location to another without removing 


rigging. 
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A complete range of Lee C. Moore masts is ayail 
in sizes from 87’ to 142’. 
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Era Period Epoch Group Formation 
Quaternary Glacial Drift 
F Oligocene : iia | White River 
j ee 
Cenozoic | | Eocexe |Golden Valley 


Tertiary 


] 

| 
Tongue River 
| | a scsi ciel 
Paleocene ne Union Cannonball-Ludlow 


| fe Greek 


- —— - - | ———$—____—_ ——— 
} |Fox Hills 





|Montana Pierre 
|Upper | Niobrara _ 
——— 
| |Carlile 
|Cretaceous | 
Colorado ‘a 

















North Dakota Generalized Columnar Section. 


~) Max. | 


| thick- | 
} ness | Description 
400 |Covers area north and east of 
J 


| Missouri River. 


200 \Light colored shale, silt, and 





| limestone. 
500 | Light _ dark clay, sandstone 
| and ash 
| 400 RGdosssas shale and sandstone, 


| with much lignite. 


300 |Cannonball: marine s: and & shale. 
Ludlow: continental sh, sd, coal 





600 | Yellow-brown shale, siltstone and 
| sandstone (“Somber Beds”). 


~ 250 250 |Buff to gray marine sands stone. 





“2100 Gray shale with siderite con- 
cretions; some bentonite. 











~ 200 |Calcareous gray speckled shale 
(“First White Specks’) 
Dark Gray shale with siderite 





| concretions. 


_| 
| 500 
= 


60 |Fossiliferous limestone and cal- 
careous shale ( “2nd W ht Spks” 
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a Belle Fourche | 400 |Dark gi gray shale. 
Mesozoic ? a Muddy | 50 __|Siltstone to very fine sandstone. 
Sa Skull Creek _250 Dark § gray shale. 
Dakota | |Fine sandstone and gray shale. 
Lower Dakota Fuson 450 Gray to variegated shale with 
| | siderite pellets. 
aaeanee | _|Lakota Coarse sandstone and gray shale. 
_____ }Morrison 250 |Green shale and siltstone. 
Upper Pa, Swift \Glauconitic sandstone and green 
Jurassic jEllis \Sundance | ————— 600 | shale. ; ; 
Rierdon Red and green shales. 
Middle Piper Dense limestone and dolomite, 
oe = 1, ee | red shale, and anhydrite. 
Triassic Spearfish | 500 |Red sandstone, siltstone and 
pa aa! a = evaporites. rs 
Minnekahta 40 Pink-gray limestone (only in 
Permian - a Sa southwest). — 
Opeche 100 |Red shale (only jin southwest). 
a —— — — ° 
| Amsden | 
Pennsylvanian | | 300 {Reddish sandstone and dolomite 
| Minnelusa | 
cat ees Sere | - | 
Heath |Black shi ales & thin limestone. 
Chester Big Snowy Otter | 400 |Green and variegated shale with 
| \ thin limestone. 
—| 5 =| a Kibbey 300 |Red poorly sorted sandstone. 
Meramec Charles | 650 |Limestone, anhydrite and salt. 
Mississippian POE a |Mission Canyon 600 |Tan and buff limestone. Some 
sage | oolitic beds. 
° i ; a a = 
: |Madison | Lodgepole | 950 |Gray to buff fossiliferous lime- 
Kinderhook | stone. 
Bakken | 100 Black carbonaceous shale, lime- 
_— stone, and fine sandstone. 
Sinn. er Three Forks 200 |Red dolomitic shale. 
| | “Nisku” 200 |Tan porous limestone. 
sano1e | | Upper Saskatchewan |Duperow 400 |Tan and gray limestone and 
dolomite. 
Souris River Limestone, dolomite and an- 
Devonian Beaverhill Lake | 500 | hydrite. 
= | Dawson Bay Carbonates and anhydrite. 
| |Winniegosis 7 600 | a limestone, anhydrite, 
Middl |El ilk Point Prairie} 
. - } Ashern ~ 50. |Red to green dolomitie sh: ale. 
Silurian Nig ugaran \Interlake | 800 \Light colored dolomite and lime- 
| | | | stone, sandy at base. 
~|Cincinnatian |Stony Mountain ~ 420 Gray-green calcareous shale and 
| fossiliferous limestone. 
| a ~ | Red I River — | 700 Massive limestone “and dolomite. 
|Ordovician Mohawkian | ‘Roughlock | saat tie: 60 |Calcareous siltstone (Transition 
| | zone). 
|W innipeg shale | 150 |Green shale. 
ane a a Se — = ee 
i¢ hazy azyan | ~ | Winnipes sand |} 100 “1Coz ‘oarse rounded cundstene. 
| Cambrian? \U pper Deadwood | 250 |Glauconitic sandstone, green 
Ss. | | shale, and carbonates. 
Pre-Cambrian | Granite and amphibo lite. 
that include the running of several type pipe lines have been established, a se- 
of logs, coring, and acidization. The rious marketing and _ transportation 
other major drawback in the Dakota problem will exist. Even though valued 
outlook is the lack of adequate facili- at $2.65 per barrel, oil in the Nesson 
ties for disposal of the crude that is area brings only $2 at the wellhead; 
produced. Until the four proposed re- this penalty is imposed by the high cost 
fineries are completed and adequate of truck and rail transportation. Al- 


though pipe line and refinery construc. 
tion have already started, it will be 
some time before adequate outleis for 
North Dakota will be established. 

In spite of the drawbacks, the future 
of North Dakota as an oil state is bright, 
As more successful wildcats are put on 
production and more fields are deyel- 
oped, the cost of drilling will be less. 
ened due to increased oil field services 
and additional numbers of rigs working 
in the area. The serious economic prob. 
lem of crude disposal is being met by 
refinery and pipe line construction and 
will be alleviated in the future. Geolog. 
ically and stratigraphically the region 
has unlimited possibilities, and time 
may not be too distant until North Da- 
kota becomes a major producing prov- 
ince. 


Bibliography 

There are relatively few technical ar- 
ticles that deal directly with the geology 
of North Dakota; however, papers con- 
cerning the stratigraphy and geology of 
neighboring areas often contain the key 
to many of its problems. This bibliog. 
raphy is intended as a partial list of 
some of the recent significant articles 
concerning either directly or indirectly 
the state under consideration. Several 
of these references contain more com- 
plete bibliographies of important works. 
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T GIVES YOU 
ased Joint Strength 














g your steel, findril Tripleceal casing joints are nearly 5/16” onelles in O I ) 
lar couplings, and the three precision pressure seals assure you of leak 






DIMENSIONS AND PERFORMANCE RATINGS 





Casing, Size, Weight 


& Material 


514-144 


5Y2—15.5# 


514-17# 
5y-17# 
514—20# 
7—20# 
7—23# 
7-23# 
7-26# 
7-26# 
7-29# 


j55 


J-55 
J-55 
N-80 
N-80 
J-55 
J-55 
N-80 
J-55 
N-80 
N-80 


Performance Ratings (Tripleseal ) 





Setting Depth 





Collapse 
SF=1l4 


Feet 





5,640 
6,860 
8,000 
10,470 
13,480 
4,440 
5,850 
7,640 
7,220 
9,460 
11,320 





Minimun 
Ultimate 
Tension Joint 
SF =2 ___ Tensior 
Feet 1000 Lbs 
8,900 244 
9,380 288 
9,780 330 
11,140 37¢ 
11,790 46 
9,010 352 
9,630 436 
10,980 49 
10,090 518 
11,520 591 
11,920 685 





Joint Tension Strength is based on 55,000 Yield and 92,000 Ultimate for J-55 | Mate rid 
and on 80,000 Yield and 105,000 Ultimate for N-80 Material. 


The Tripleseal joint is applied to plain end casing by a Hydril-developed method 
cold expanding one end of the pipe for the box thread and cold nosing the other en« 
for the pin thread. This process efficiently distributes the metal in both the box and 
pin sections to produce high joint strength. 

U. S. Patent 2,211,179 and Patents Pending. 


Prompt 


Service 


Facilities for cold forming and threading Hydril Tripleseal Casing Joints are availabl: 
at the Hydril factories in Houston, Texas, Rochester, Pennsylvania, and Los Angeles 


California. 


HY DRIL COMPANY 


CANADA 
Calgary 

LOUISIANA 
Harvey 
New Iberia 
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OHIO 


Youngstown 


OKLAHOMA 
Tulsa 


PENNSYLVANIA 


Rochester 


WYOMING 
Casper 


To obtain more information on products advertised see page E-41 


714 WEST OLYMPIC BLVD., LOS ANGELES 15, CALIFORNIA 


TEXAS 
Corpus Christi 
Dallas 
Houston 
Midland 
Odessa 
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Is the production of high pressure gas 
from the Carthage field in East Texas, 
it often becomes necessary to reduce the 
pressure near the well head while main- 
taining gas temperatures above the hy- 
drate point. This is accomplished by 
most producers through the use of high 
pressure gas heaters with chokes in- 
stalled in the head of the heater. The 
temperature of the gas is customarily 
controlled by expanding it in coils im- 
mersed in a hot water bath contained 
within the heater shell. The water bath 
is heated by gas taken from high pres- 
sure flow lines and reduced to burner 
pressures. 

Well pressures of 2400 psi are re- 
duced in the Carthage field to 1200 or 
1000 psi before the gas is released to 
the field gathering lines, but the fuel 
gas that supplies the burners must be 
further reduced to 15 or 20 psi to in- 
sure good combustion and proper op- 
eration. This exceedingly great reduc- 
tion in pressure increases the likelihood 
of hydrate formation in the small regu- 
lators and fuel lines. If the fuel sup- 
ply fails, then the heater no longer op- 
erates and therefore cannot add heat to 
the large amounts of gas flowing through 
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Large line heaters on field gathering systems must be continually operated in cold weather to prevent formation of hydrates. 
Heater is elevated to insure continued operation in rainy seasons when water flooding requires boats for servicing. 


High Pressure Gas Heaters in Carthage Field 


In East Texas pressure is reduced near the well head 
while maintaining gas temperatures above hydrate point 


JACK L. WIGGINS 


it. Hydrates often begin to form, closing 
down the well, and in some instances 
disrupting the operation of the entire 
gathering system. 


Heating Fuel Gas to Prevent 
Freezing 


Analyzing the problem from a me- 
chanical viewpoint, it appears that fail- 
ure of the small fuel supply regulator 
must be prevented in order to ensure 
the continued operation of the heaters. 
Accordingly, attention is given to the 
prevention of freeze-offs in the small, 
0-3000 Ib pressure regulators used on 
the supply lines. A sketch shows the 
position of these regulators in one in- 
stallation in the Carthage field insofa1 
as they are related to the application of 
heat to the fuel gas line. It may be ob- 
served that heat is supplied to the fuel 
supply line by passing it through two 
parts of the heater; first, through the 
fire box, and second, the hot water sec- 
tion of the heater shell. 

The first pressure reduction is taken 
at regulator marked A in the sketch, 
which is installed in the fuel line imme- 


EXCLUSIVE 





diately after it leaves the fire box. The 
amount of pressure drop at this point 
will be correlated with the temperature 
and pressure of the gas, and the field 
handler learns through experience how 
much pressure drop may be taken at 
this point. The permissible pressure 
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You find the site... 
this big yellow rig 








Gas and oil are where you find them, and drilling 
sites are no respecters of terrain. But swampy low- 
lands, overgrown woods, or hills don’t worry drillers 
that rely on Caterpillar track-type Tractors and 
Bulldozers to build their access roads. 

That’s why you see a Caterpillar D7 Tractor 
equipped with a No. 7A Bulldozer above, biting 
out a 6,000-foot road through swampy, heavily 
timbered river bottom near Oakwood, Texas. It’s 
owned by Reynolds & Hutt, Tyler, Texas. 

Says Foreman J. M. Barron: ‘‘I’ve never used 
any similar equipment which could equal Caterpillar 
equipment for the rough, tough jobs we have here 
in the East Texas oil fields.” 

Rugged Cat* Diesel Tractors are built for hard- 
and-heavy use. Their sure-footed traction utilizes 
Maximum engine power to do the job quickly, 


will get you to it 


inexpensively and with a minimum of slippage. 
Protected final drives and track rollers keep mud, 
water and dust out, lubrication in. 


But building access roads is just’ part of the 
picture. Other jobs this big yellow unit handles 
include rig foundation building, drill rig skidding, 
equipment hauling and slush pit construction. 

Ask your Caterpillar Dealer to demonstrate his 
equipment on your job. Call him today. 


Caterpillar Tractor Co., Peoria, Illinois. 


CATERPILLAR 


*Both Cat and Caterpillar are registered trademarks 
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Right, field attendant repairs small fuel 
line regulator. Head end of dual-well, 
high-pressure heater is shown. 


drop varies with the atmosphere, and 


most trouble occurs in the colder 
months, 

The second pressure reduction is 
taken at Regulator B immediately after 
the supply gas has passed through the 
hot water within the heater shell and 
has taken enough heat to allow further 
expansion. This latter reduction should 
bring the gas fuel line pressure to 15- 
30 psi. 


Fuel Supply Regulators 


Two prominent types of pressure re- 
ducing regulators are used in the Car- 
thage area, one pressure-loaded and the 
other spring-loaded. In either type pres- 
sure reduction depends upon a restric- 
tion in the flow across the valve seat, 
and it is here that hydrates begin to 
form when the temperature falls below 
certain levels. Leaks through the valve 
when it rests at a closed position may 
cause freezing and improper function- 
ing of the valve. If these regulators are 
properly serviced and operated within 
the correct ranges, they will operate ef- 
ficiently provided additional heat in suf- 
ficient amounts is added from the fire 
box and heater water. 

Seats, gaskets, springs, and other 
parts that show themselves likely to 
fail, are recommended as spare parts 
that may be installed in the field. The 
ability of the field man to restore one 
of these small regulators to its original 
service without removing it from the 
fuel gas line may sometimes result in 
the prevention of severe freezing in 
main line flow restrictions. 

If heaters are not used during the 
warm summer months, it is sometimes 
advisable to remove the small regu- 
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lators from the fuel gas lines and store 
them out of the weather. All small reg- 
ulating screws should be removed if 
they have a tendency to stick. They 
should be covered with a protective coat- 
ing of grease and placed loosely in their 
proper position. 

Sometimes it is advisable to remove 
the seating mechanism and to replace 
it after a coating of grease has been 
applied. If the regulators are left un- 
used in the summer months and exposed 
to the elements, small regulating screws 
rust or become corroded and fail to 
function when cold weather arrives and 
the regulators are most needed. 


Flow Control Through Well 
Heaters 

Some high pressure indirect heaters 
of the type being described are equipped 
in the Carthage field with both inlet and 
outlet chokes. Full well pressure is car- 
ried to the inlet choke, as the well head 
is rarely closed in. This method of op- 
eration permits the control of gas flow 
into the heater at the heater head. This 
arrangement is convenient to the well 
attendant, for he sometimes finds it nec- 
essary to alter the outlet choke in addi- 
tion to the inlet choke when placing the 
well on a specified rate of flow. 

Other heaters are installed some dis- 
tance from the chokes, and choking is 
done near the meter house. This ar- 
rangement allows the operator to in- 
spect the differential pressure reading 
on the chart easily while he is regulat- 
ing the well to a given flow rate. 

Operators have learned that the well 
heat varies with the rate of flow, and 
they expect a well with a high rate of 
flow to heat the gas considerably before 


Left, blowing down fuel supply line 


before its pressure is reduced prevents 


freezing of small regulators in the 

fuel line. Moisture is indicated by white 
mist of discharged gas. Gas at this 
high pressure of 2400 Ib 

is blue if it contains no moisture. 


it reaches the first choke of the heater. 
Consequently, regulation of flow is done 
with the inlet choke on wells having a 
high flow rate. However, when a well’s 
rate of flow falls so low that the gas 
does not carry sufficient bottom hole 
heat, the operator sometimes begins to 
control the flow by the outlet heater 
choke, since the gas has not had the 
benefit of any great amount of heat 
from the well, and addition of heat by 
passage through the heater is necessary 
to prevent freezing at the heater choke. 


Blowing Down Gas Lines 


Hydrates form more quickly if free 
water is present in the gas, and it is 
estimated that about one-sixth of a gas 
hydrate is water by molecular propor- 
tions, the other five parts being natural 
gas molecules. Consequently, most au- 
thorities agree that hydrates are less 
likely to be formed where free water 
is not present. In order to prevent hy- 
drate formation some operators in the 
Carthage field make a practice of blow- 
ing down all drips and fuel supply lines 
at regular intervals. In the heater sketch 
one blow down point may be located at 
Valve C. Other blow down points are 
at the separator and on the drip up- 
stream from the meter. 


Placing the Heater in Service 


When the heater fails it must be re- 
lighted and placed back in service. If 
the failure has resulted from freezing 
of regulators A and B, they must be 
thawed so the burner can be lighted 
and heat can again be applied to the 
fuel line at the fire box. 

Caution is always exercised in re- 
lighting a heater, for it is quite possible 
to find the heater fifled with liquid hy- 
drocarbons or gas after the burner has 
been extinguished. In the event raw gas 
or liquid hydrocarbons have been emp- 
tied into the heater, it is strongly rec- 
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FOUNDRY & MACHINE COMPANY 


LUFKIN, TEXAS 
Branch sales and service Houston, Dallas, New York, Tulsa, Los Angeles, Seminole, Oklahoma City, 


Corpus Christi, Odessa, Kilgore, Wichita Falls, Casper, Wyoming; Great Bend, Kansas. 
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The field operator is shown blowing down a drip located immediately 

downstream from the second fuel gas separator. Liquid caught at this point will not 
be carried to the separator dump valve where it may cause freezing 

in cold weather and prevent separator operation. 


ommended that the heater vents be 
opened and air be permitted to circu- 
late for several hours before an attempt 
is made to light the pilot. 

Most attendants light the pilot with 
a long wire to which a cloth has been 
attached. This cloth is lighted well 
away from the burner opening, and the 
operator stands well to one side of the 
heater opening when he inserts the burn- 
ing cloth. The pilot gas is not to be 


turned on until after the burning cloth 
is in position. The pilot is adjusted and 
should burn evenly before the burner 
supply valve is opened. 

All regulators are cleared of ice and 
adjusted for proper operating pressures; 
the thermostats are set so the heater 
will maintain a temperature within the 
range of 180 to 200 in the winter and 
about 110 to 115 deg in the summer if 
heat is needed at all. A spot check on 


The first reduction in the pressure of the fuel gas is taken at Regulator A, 
immediately after the gas has passed through the firebox. A second reduction is taken 
at Regulator B, after the gas has been heated a second time 

by passage through the hot water bath of the indirect heater. Valve C is used 


to blow moisture and liquids out of the fuel line to 
prevent the formation of hydrates when the 
pressures are reduced through regulators A and B. 
The unlettered regulator reduces gas pressure 


to the farm tap. 
VENT TO AIR 


@ 0-3000 PSI REDUCING REGULATOR 
THERMOSTAT VALVES 

RUPTURE DISCS 

SAFETY POP VALVES 
MALODORANT CONTAINER 
STRAINER 
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the condition of the safety head jis 
usually made. 

In order to maintain an even tempera. 
ture throughout the water bath in the 
heater, it is necessary to raise the water 
level to a point within about 4 in. of the 
top of most heaters. The water must 
reach this height in some heaters be. 
cause there is a baffle over which the 
water must be able to flow in order for 
the water to circulate by thermosiphon 
action, Proper thermosiphon flow is ob- 
tained only when the water level js 
higher than the top of this baffle. If 
proper heat is not held at all water 
levels in the heater, the lower part of 
the heater may freeze and burst water 
connections. When the freezing thaws 
the water will escape from the heater 
and cause it to overheat. 

If the water boils out of the heater. 
the water level drops and circulation 
will be discontinued. Some operators 
recommend that the heater temperature 
be raised to boiling and then lowered 
to the proper heat range, thereby pull- 
ing a slight vacuum on the weight- 
loaded hatch, and insuring a tight seal 
which will prevent the loss of water and 
maintain the water level of the heater 
at the desired point. 

Many well heaters are equipped with 
a dual set of controls, coils, and chokes, 
as gas and condensate production in 
the Carthage field originate in at least 
three major zones; the Hill at 4750 ft, 
the Upper Pettit at 5500 ft, and the 
Lower Pettit at 5750 ft subsea. All three 
zones are porous oolitic limestone for- 
mations. 


Heaters and Accurate Measurement 

Heaters at the well are generally em- 
ployed when conditions require the re- 
moval of liquids to insure accurate gas 
measurement in the field. Other installa- 
tions, which do not require a high de- 
gree of accuracy in measurement, run 
wet gas direct to the meter without a 
decrease in pressure and without liquid 
separation. This method of field han- 
dling, of course, requires no pressure 
reduction in main line gas, and conse- 
quently demands no addition of heat at 
the well. In most installations of this 
kind, however, the line gas loses its heat 
to the earth surrounding the pipes and 
this temperature reduction will result in 
the formation of hydrates unless line 
heaters are added. Line heaters must be 
equipped with small pressure regula- 
tors for fuel gas pressure reduction just 
as other high pressure heaters, and sim- 
ilar problems apply. 


High Pressures and Cold Weather 
Reduction of high pressures during 
cold weather usually results in hydrate 
formation when free water is present 
with gas. The installations and prac- 
tices described here are among the 
methods being used by operators to pre- 
vent production and transportation stop- 
pages occasioned by plugged field gath- 
ering lines. In addition to the equip- 
ment named, some operators are con- 
sidering the utilization of free water 
knockouts when amounts of free water 
at well begin to show an increase. * 
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Here is one of the most comprehensive articles ever written on 


the production of deviated wells by a top authority on the subject 


Producing Directionally Drilled Wells 


Since the first truly directional wells 
were drilled in 1933, it has been the 
opinion of some operators that the cost 
of producing them was considerably 
greater than similar expense on ordi- 
narily straight wells. Isolated examples 
have been cited as proof that slant wells 
were dificult to pump, and that wear 
on pumping equipment was excessive 
due to the inclination of the hole. Devia- 
tion clauses were written into drilling 
contracts primarily to assure uniform 
bottom hole spacing and, hence uniform 
drainage; but, secondarily to assure a 
mechanically good, straight hole which 
presumably would be least expensive to 
produce. These clauses limited the maxi- 
mum angle or “drift” in straight wells 
to form 3 deg to 5 deg. Companies con- 
tracting for drilling fully realized that 
by limiting the deviation they were in- 
creasing the contractor’s costs and 
therefore the price they would pay for 
the completed well. They felt, however, 
the additional drilling cost was war- 
ranted. 

In general, directional wells were not 
drilled except when it was virtually 
impossible, or very expensive, to make 
a location for a vertical well. Deflect- 
ing tools were used to sidetrack junk 
which was impossible to recover with 
oil well fishing tools. Intentionally de- 
flected holes were drilled to hit small 
underground targets, such as the bot- 
tom of wild producing wells, or to drain 
oil accumulations near faults or salt 
domes. Deviation of wells, however, from 
a vertical course usually was considered 
as an operation not consistent with good 
drilling practice. Slant holes were 
drilled in an emergency, or as a means 
for producing oil which was otherwise 
unrecoverable. Possibility of production 
difficulties and increased lifting costs 
were not considered in these cases. 

In the early stages of the directional 
control of wells, formulas were derived 
and charts made to determine correct 
facing of the removable whipstock for 
all drift angle values. These showed 
that for a given dog-leg or bend made 
in the well by the use of a deflecting 
tool, the drift could be increased or de- 
creased, or the hole turned right or 
left. These results varied according to 
the direction in which the tool was 
faced in relation to the existing direc- 
tion in which the hole was going. The 
amount of angular change made in the 
well course was assumed to be the same 
amount as the angle cast into the whip- 
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H. John Eastman, 
president and 
founder of the 
Eastman Oil Well 
Survey Company, 
received his educa- 
tion at Oklahoma 
A. & M. College. 
His early days in the 
oil fields were spent 
as a production su- 
perintendent for -; 
Magnolia Petroleum 
Company in Oklahoma, and later as a 
salesman for Standard Oil of California. 

In 1930 he founded Eastman Oil Well 





The Author 





Survey Company at Long Beach, California, 
specializing in controlled directional drill- 
ing service and oil well surveying. Hunting- 
ton Beach, then a growing oil area, served 
as a proving ground for these services. 

It was in 1934 that he successfully killed 
the wild Alexander No. 1 well at Conroe, 
Texas, by drilling a directional relief well 
to subdue it. The following year he was 
called to Rumania to direct the drilling of a 
relief well to conquer a wild gas well for 
the Societae National de Gaz Metan. 

Today Eastman's company is known 
throughout the industry as the pioneer in 
its field. The firm operates 23 offices in 
the U. S., 5 in Canada, and 1 in Germany. 








stock face. In actual practice, it was 
found that the formation in which the 
tool was set, and the methods used in 
drilling off the whipstock and making 
the follow-up hole, varied the angular 
bend in the well. Thus, not only was it 
learned that the correct orientation of 
the tool was important, but that the 
technique of drilling off also made a 
great difference in the results. 
Originally, deflecting tools were set 
at the request of the operator whenever 
he felt it necessary to change the direc- 
tion in the well. In satisfying these im- 
mediate needs most operators wished to 
turn the hole as quickly as possible, 
without regard to the dog-legs made 
in the well. Later it was realized that 
this was false economy. Mechanical dif- 
ficulties developed during subsequent 
drilling and in casing these extremely 
crooked holes. Sometimes the drill pipe 
twisted off in a dog-leg. Often it was 
found impossible to recover the broken 
drill string since a fishing tool could 
not be forced around the abrupt bend 
in the well to engage the stub of pipe. 
Some wells which were drilled in softer 
formations were unintentionally side- 
tracked at dog-leg points when the pipe 
was run in with a sharp bit. Casing was 
worn through by tool joints in drilling 
below the shoe. In some cases it was 
found impossible to run long strings of 
casing through a number of dog-legs to 
land it on bottom. Both the operators 
and proponents of directional drilling 
realized that excessive dog-legs must be 
avoided if deviated wells were to be 
practical. They realized from costly ex- 
perience that the amount of dog-leg 
must be limited. They learned that the 
drift angle could be increased at a uni- 
form rate to as much as 75 deg with 


no serious drilling difficulties. It was 
found that in changing direction a long 
gradual spiral made in the well course 
by setting deflecting tools at intervals 
was preferable to an abrupt bend. Also 
it was better to sidetrack a deflecting 
tool run which caused an excessive dog- 
leg, than to attempt to drill below it. 
String reamers often were used to re- 
duce dog-legs and prevent key seating. 

Thus, the need for a specialized en 
gineering service to assist in drilling 
directional wells was indicated. The 
author’s company had pioneered this 
art since its inception and it responded 
aggressively to the need for a controlled 
directional drilling service. That this 
service was required, and well received, 
is evidenced by the fact that in 1939 
drilling agreements with strict dire 
tional clauses were entered into on a 
footage basis and successfully com- 
pleted by drilling contractors. 

Today this engineering service in- 
volves not only the setting of deflecting 
tools but planning of the well align- 
ment for maximum penetration rate and 
minimum dog-legs. Before the well is 
spudded, all information regarding the 
proposed well, and the geology of the 
structure on which it is to be drilled 
is assembled and evaluated. After con- 
sideration of this information, decisions 
are made as to the depth at which de- 
flection will be started, the uniform rate 
of increase of drift to be maintained, 
and the general conformation of the 
well to reach the objective. A proposal 
showing the well course in plan and ver- 
tical section is drawn and submitted to 
the operator for his approval. If it is 
considered necessary to limit the toler 
ance of the drift and direction, an 
imaginary cylinder is described about 
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FIG. 1. Schematic plan and section of a 
well course showing an erroneous conclu- 
sion, which could be drawn from a drift 
survey. Drift readings above and below the 
dog-leg point might be identical but the 
dog-leg could be twice the drift angle due 
to a reversal in direction of the well course. 


the proposed well course. The cylinder 
may be as small as 20 ft in radius, but 
usually is 50 or 100 ft in radius using 
the planned well course as a center. The 
cylinder defines the maximum amount 
the well may be allowed to deviate 
from its course. 

Drilling is commenced after the pro- 
posal has been checked by the operator. 
When the depth is reached at which de- 
flection is to be started, an experienced 
directional engineer orients a deflecting 
tool to increase the drift in the desired 
direction. He recommends drilling set- 
ups and methods to keep the drift angle 
increasing at a uniform rate, and to pre- 
vent the well from wandering in direc- 
tion. Whenever it is necessary, he sets 
additional deflecting tools to correct the 
well course so that it will follow the 
proposal. Each time a tool is run-to cor- 
rect the course of the hole, he is espe- 
cially careful to see that no excessive 
dog-legs remain in the well. If neces- 
sary, the hole is reamed with string 
reamers after drilling has progressed 
beyond the deflection point. 

The drift and direction of the hole 
must be known at all times in order 
that the well may be kept on course and 
the degree of dog-leg determined. An 


accurate directional survey is taken as 
the hole is made by running a single 
shot instrument. Course of the hole is 
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computed from these readings and is 
plotted on the proposal. The single 
shot instrument is run on a sand line 
whenever the drill pipe is out of the 
hole. An alternate method is to use a 
small type single shot which may be 
lowered on wire line, or, dropped inside 
the drill pipe. It is positioned in a non- 
magnetic drill collar near the bottom 
of the drilling string. If survey type bits 
are used for drilling, the instrument 
may be run out through the bit to ob- 
tain a directional reading, after the drill 
pipe has been hoisted a short distance 
off bottom. 
For some time a regional sub-commit- 
tee of the American Petroleum Institute 
has been making a study of bore-hole 
drift, to determine the amount of drift 
which can be allowed in a bore-hole 
without creating drilling or production 
hazards. This study also deals with the 
improvement of drilling equipment and 
methods for the prevention of excessive 
drift and dog-legs in wells drilled in 
formations where holes tend to become 
very crooked. A number of excellent 
articles have appeared in trade journals 
on these subjects. Considerable investi- 
gative and experimental work is being 
carried on by major. oil companies and 
service companies at this time with the 
object of solving these problems. Ulti- 
mate aim is to formulate a practical and 
workable deviation clause to be incor- 
porated in drilling contracts which will 
insure a well that can be drilled and 
produced without difficulty. Provisions 
of this clause also must allow the drill- 
ing contractor as much freedom as pos- 
sible to maintain a high penetration 
rate. Thus, drilling costs may be kept 
at a minimum. [n this discussion much 


DOG-LEG IN DRIFT 


directional. 


has been said about different types of 
wells. These fall into the following three 
separate classes: vertical, crooked, and 


A “vertical” or straight well, in the 
strict sense of the term, is a type very 
seldom drilled. All wells have some 
angle in their course which can be meas. 
ured with modern well surveying instru- 
ments. Present drilling contract devia- 
tion clauses limit the drift angle al. 
lowed to from 3 deg to 5 deg. No limi- 
tation, however, is made on changes in 
direction or provision made for meas. 


uring and controlling dog-legs or sharp 


DOG-LEG IN DIRECTION 


bends in the well. The amount of dog- 
leg caused by a change in direction 
alone (the drift remaining constant) 
at various drift angles is shown in Fig. 
4. If the change in drift and change of 
direction (which is a measure of the 
dog-leg) in the well can be kept to a 
minimum, very little trouble will be ex- 
perienced in drilling or production. 
Most popular definition of a vertical 
hole. is one that maintains a moderate- 
ly low drift angle throughout its course, 

A “crooked” well is one that has 
sharp bends in its course. It is not nec- 
essary that the drift angle be high for 
a well to be crooked. The angle in the 
well as measured with a drift indicator 
might never be over 2 deg but the well 
course could contain dog-legs as great 
as 4 deg. Fig. 1 illustrates this possible 
condition when the direction of the well 
reversed between readings. A dog-leg 
may be either a change in direction or 
a change in drift. In most cases it is a 
combination of both a variation in the 
well direction and an increase or de- 
crease in the drift as shown in Fig, 2. 
Obviously, only a directional survey will 
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HORIZONTAL SCALE IS EXAGGERATED TO EMPHASIZE DOG-LEGS 


FIG. 2. These examples show clearly that both drift and direction must be known to 
determine the amount and type of dog-leg. Example A. Plan and section of a well course 
containing a dog-leg consisting of a sharp increase in drift without a variation in direction. 
Example B. Plan and section of well course in which the dog-leg is a radical change in 
direction but drift remains constant. Example C. Well course showing a dog-leg which is 
a combination of an abrupt left turn in direction accompanied by a large increase in drift. 
The majority of dog-legs are combination type. 
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Do you keve @ SWabbing Problem 


let Guiberson equipment 
solve it with swabs 


designed to LIFT FLUI! 


Special Cups for heavy loads, medium loads 


or light loads let you lift the most fluid in the 


shortest time ...and save money. 
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Guiberson’s complete line of swab cups are molded in their own rubber plant 
Over 34 years’ experience serving the oil industry. 
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FIG. 3. Two general types of directionally drilled wells are shown in section. In well on 
left, drift is increased at a uniform rate to a maximum after which drift is dropped at 
bottom. Well at right is drilled by increasing drift at an even rate to a maximum angle, 
which is maintained to bottom. Latter well is considered least expensive to drill and pro- 
duce. Geological conditions sometimes dictate use of first type. 


yield the data necessary to determine the 
amount of dog-leg. If a single shot sur- 
vey is made as the well is drilled, the 
operator has the opportunity to ream out 
the dog-leg, or, to plug the well and 
sidetrack the kinked portion. A number 
of short magnetic multiple shot surveys 
run in stages as drilling progresses ac- 
complishes the same objective. A com- 
plete survey of the well after it is drilled 
gives the same information, but pre- 
cludes the possibility of any remedial 
action except reaming. 

A “directionally drilled” well is. one 
in which the hole is intentionally 
deviated to bottom at a distant point. 
All bends are controlled to keep them 
within safe limits for the formations be- 
ing drilled. Drift angle is increased and 
decreased at a uniform rate, and unnec- 
essary wandering of the well course is 
not permitted. As an accurate single 
shot survey must be made during drill- 
ing, dog-legs are detected and reduced 
to safe amounts as the well is deepened. 

Directional wells are of two general 
types as illustrated in Fig. 3. In one, 
the drift angle is increased at a uniform 
rate until it, reaches the desired maxi- 
mum deflection angle, which is main- 
tained into the oil zone. In the second 
type, the angle is increased at a uni- 
form rate to the maximum drift neces- 
sary. This maximum is maintained until 
most of the desired deviation is’ ob- 
tained, at which point the drift is re- 
duced at a constant rate. These two 
basic types of directional wells have 
different applications. The first type 
generally is easier and less expensive 
to drill. One of its advantages is that 
the producing zone is penetrated at an 
angle that increases the exposure of 
oil sand. Most operators consider that 
wells of this type will have less sucker 
rod, tubing, and casing wear when 
pumped. Directional plan in which drift 
decreases near bottom is used in situa- 
tions where deeper horizons are to be 
explored, or when a well is to be bot- 
tomed very near a lease boundary, or 
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along the side of a salt dome. Owing 
to the fact that the straightening proc- 
ess in the deeper portion of the well 


usually causes a reduction in the rate 


of penetration, the latter type of well 
generally is more expensive to drill. 


Thus, it is obvious that either a so- 
called straight well, or a directional 
well can be classed as “crooked” ac- 


cording to the dog-legs in its course. 
The drift angle is only half the infor- 


mation necessary to figure the dog-leg. 


Change in direction also must be known 


to compute the amount of dog-leg. A 
small turn in direction at a high drift 
angle represents a sharper bend in the 


In order to determine whether direc. 
tional wells were, in general, more 
costly to produce than straight wells it 
was decided to conduct an investigation 
with the help of experienced operators, 
It was known that operators who had 
drilled and were producing large groups 
of directional wells would be best able 
to give analytical and considered opin- 
ions on the subject. Their statements 
would be seasoned by reasoning based 
upon experience over a number of years, 
They would know the conditions of pro- 
ducing directional wells of different 
types and by various methods. It was 
realized that manufacturers of pump- 
ing and production equipment had been 
continually improving methods and 
equipment of this kind as rapidly as 
possible. Also, it was logical to assume 
that new production equipment used in 
wells which had been pumped only a 
short time would show less failures than 
similar equipment on wells which had 
been on production for years. There- 
fore, production superintendents of com- 
panies which had operated a large num- 
ber of directional wells for a maximum 
period of years were asked to cooperate 
with the writer in giving their expe- 
rience and opinions. This article covers 
their experience on about 1270 deflected 
wells of an average age of approxi- 
mately 12 years. It was found that pro- 
duction methods varied greatly, as well 
as the type of directional well, amount 
of deviation, and general drilling meth- 
od used. Therefore it was considered 
best to describe each company’s opera- 
tions as a separate example, giving an 
outline of the drilling plan as well as 
the production methods and equipment. 

Operator “A” is producing about one 
hundred wells all of which were direc- 


well course than the same amount of 
directional change in a low angled 


well. (See Fig. 4.) 


tionally drilled. Development of this 
property began in 1947 and wells have 
been drilled continuously since that 


AMOUNT OF DOG-LEG CAUSED BY CHANGE IN DIRECTION 
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FIG. 4. Chart for estimating the amount of dog-leg in degrees represented by a 
change in direction in the well when the drift angle remains constant. Abscissa is 
graduated in degrees of change in direction of the well course. Ordinate is divided into 
degrees of dog-leg. Curves are marked with the constant drift angle in the hole. 
Example: Survey reading before dog-leg is 4° drift — S 10° W. After drilling ahead 
reading is 4° drift —S 40° W. Drift is constant. Change in direction is 30°. Inter- 
section of 4° curve and 30° line shows dog-leg to be 2° 05’. This chart is correct only 
when drift remains constant. In most cases a change in drift increases the amount of 
dog-leg from that shown on the chart. 
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CLOSED SYSTEM free hydraulic well pumps produce oil from 
these directional wells drilled in lime on 24-ft centers. Wellheads are 
concealed in covered pits marked by posts and signs showing well 





numbers. This strip lease is 50 ft wide by 3000 ft long. 


time. The surface of this lease is a long, 
narrow strip of land on which wells 
were drilled to develop a large acreage 
of submerged oil land. Well locations 
averaged 121% ft apart. All drilling was 
restricted to relatively small radius cy- 
linders to prevent collision of adjoining 
wells near the surface. A vertical hole 
was drilled to about 400 ft depth, at 
which point, deflection of the well began 
at a uniform rate of increase in drift 
of from 3 deg to 4 deg per hundred feet 
of drilled hole. After the maximum drift 
necessary to deviate the well to the pre- 
determined bottom location was reached, 
the angle was maintained to bottom. 
This maximum drift varied between 35 
deg and 67 deg, according to the zone 
from which the well was to produce, 
and the location of the well on the 
structure. It was necessary to reduce 
the angle of a few of the wells near 
bottom but the majority were drilled 
into the sand at a constant angle. After 
the vertical hole had been drilled to 
avoid collision with adjoining wells, the 
cylinder radius was gradually increased 
to 50 ft as the well courses separated. 
Whenever zonal spacing was critical 
the cylinders were tapered to a 25-ft 
radius at the top of the oil sand. 

All drilling was done by contractors 
who agreed to keep the well course 
within the cylinder limits specified in 
their contracts. Maximum dog-legs in 
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any part of the course of the well were 
limited to 3 deg in any 50 ft or 5 deg 
in any 100 ft of the hole drilled. An ac- 
curate single shot survey was made of 
each well as it was drilled. In addition, 
a magnetic multiple shot survey from 
surface to bottom was made of the com- 
pleted well for record purposes. 

Wells produced from one of three oil 


- zones which will be designated as Zone 


A, B, and C. 








Average Average Max. 
meas- meas- meas- 
Vertical ured ured ured Number 
depth to depth to depth to depth to of wells 
topof bottom pump bottom pro- 


zone, ft ft ft ft ducing 
Zone A...... 2500 3900 3100 4980 33 
Zone B...... 2800 4100 3200 5000 40 
Zone C...... 3300 4500 3800 4700 24 














It will be noted that the extreme 
deviation of the wells caused the meas- 
ured depths to be much greater than 
the vertical depths to the top of the 
sand. The maximum horizontal devia- 
tion of any well was 3850 ft and the 
minimum was about 1000 ft. 

Due to sand conditions, gravel packed 
liners were used on all completions in 
Zones A and B. Liners run on wells pro- 
ducing from Zone C were slotted only, 
and not gravel packed. 

Production of these wells averages 
about 110 bbl per day of 20 deg grav- 
ity oil with an average 11 per cent water 
cut. Minimum production is 15 bbl, and 





WHEN SUCKER ROD loading is critical, it is claimed that break 
age of rods is reduced by the use of air counter-balanced pumpin 
units as illustrated above. 


maximum is 300 bbl per day. Water pro 
duced with the oil is not especially cor 
rosive, so no trouble is anticipated until 
the cut increases appreciably. 

Both rod pumping and hydraulix 
pumping equipment are used on this 
lease. About 15 per cent of the wells areé 
produced by rod operated plungers dis 
placement pumps. The balance of the 
wells use hydraulic pumping equipment 
operated by a closed power-oil system 
Of the latter group eight installation: 
use conventional non-closed power oil 
pumps. 

Most of the rod-operated pumpin; 
equipment is installed on wells bot 
tomed in Zone A. These are the well 
that have been producing longest 
Initially, some trouble was experienced 
with wear on sucker rods and tubing 
The installation of automatic rod rota 
tors which turn the sucker rods one com 
plete turn in every 70 strokes of the 
pump, and manual tubing rotators has 
reduced much of this wear. This produc 
tion superintendent said he considered 
that the rod pumps were operating un 
der ideal conditions, since the age of 
the wells was not too great, they are 
relatively shallow, corrosion was not a 
problem, and the pumping equipment 
was new. He felt that lifting cost 
would be greater as the equipment be 
came older, the cut increased, and as 
corrosion became worse. The following 
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NINE WELLHEADS are concealed underground in concrete pits. Free type hydraulic 
well pumps are operated by a closed power oil system to produce these wells. This produc- 
tion method is especially applicable whenever surface space is critical or concealment of 


wells is desirable. 


failures occurred on the 16 rod pumped 
wells since April 1948: 12 sucker rods 
parted, two sucker rod joints unscrewed, 
one length of tubing split, and one 
pump failed. The following pumping 
equipment was replaced to insure 
against possible failures: 145 %4-in. 
sucker rods 30 ft long, 201 rod boxes, 
39 joints of 214-in. upset tubing 30 ft 
long, and 34 pumps were repaired. 
About 54,000 ft of tubing and the same 
footage of sucker rods have been in use 
in these wells which have yielded 1,800,- 
000 bbl of 15 deg to 18 deg gravity oil 
from Zone A. Their average maximum 
drift angle is about 45 deg. 

Decision to use a hydraulic well 
pumping system on the remainder of 
the wells was prompted by the fact that 
all of them were directionally drilled, 
and for this reason possible excessive 
lifting costs could be anticipated. An- 
other factor was that the well produc- 
tion equipment could be installed so 
that no pumping units would be visible 
from a nearby recreational area. . All 
well heads were enclosed in subsurface 
concrete pits with heavy steel plate 
covers. Top of the pits were set level 
with a concrete slab poured as an ex- 
tension of an adjacent service roadway. 
The closed power-oil system was espe- 
cially developed for this operator since 
sufficient surface lease area was lack- 
ing to provide tankage for settling ‘sand 
and water out of the power-oil. In the 
closed system the power-oil which op- 
erates the pump is circulated entirely 
independent of the oil produced instead 
of being mixed with it. Power-oil is 
pumped down the 214-in. tubing and is 
returned to the surface in a separate 
string of 114-in. tubing. The crude oil 
pumped from the well rises to the sur- 
face through another line of 1-in. tub- 
ing and is returned to the surface in a 
separate string of tubing. Pulling of 
these strings requires approximately 
twice the time consumed in pulling rods 
and tubing on a conventional rod pump- 
ing well. Repairs on the free pump, 
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TUBING ON THIS WELL is rotated one- 
eighth turn per week to distribute wear. A 
steel bar is used in the hole shown in the 
casing head to turn the tubing. (Arrow 
points to hole.) Drift angle of bottom por- 
tion of this well is near 60 deg. 


however, may be made with a minimum 
of cost in labor and loss of production. 
Whenever it is indicated that a pump 
is in need of repair it may be forced 
to the surface by turning a valve on the 
well head. A reconditioned free pump 
is forced down the well to seat in the 
bottom of the tubing and production is 
resumed. About one hour of a pumper’s 
time is necessary to change free pumps, 
in comparison to the much greater cost 
and down-time occasioned by pulling 
rods and tubing on a_ conventional 








pumping well. Although the initial cost 
of the hydraulic pump itself is three to 
four times that of a rod-operated pump 
of like capacity, no expense for rods js 
necessary when the hydraulic method js 
used. Cost of the complete production 
installation of a rod-operated or a hy. 
draulic system, however, on this Jease 
is considered to be almost the same. 
Fourteen thousand barrels of power oil 
per day are circulated to produce 58 
wells on the closed power-oil system, 
About 2 per cent or less daily makeup 
is added to the stream of power oil." 

Lifting cost figures show that in 1950. 
on wells producing from Zone A, the 
hydraulic method cost 16 per cent less 
than rod pumping. On all wells con- 
cerned, regardless of the zone from 
which they were producing, hydraulic 
system operating costs for 1951 were 
10 per cent less than rod pump ex- 
penses. The cost per barrel of fluid 
lifted was 15 per cent greater with the 
rod pumping equipment during the 
same year. Repair cost of hydraulic 
free pumps, over 6100 pump days expe. 
rience in producing 400,000 bbl of fluid, 
averaged slightly over 20 cents pei 
pump per day. 

This production superintendent was 
very well pleased with the showing 
made by the hydraulic pumping equip- 
ment used on this lease. From his expe- 
rience he said he preferred the hy- 
draulic pumps for producing directional 
wells, but, that he was not limiting his 
facilities to the exclusive use of hy- 
draulic pumping systems. 

Operator “B” is producing about 300 
directionally drilled wells which have 
been completed during the last 15 years. 
About two-thirds of them produced from 
an oil sand at 4000 ft vertical depth and 
the remainder are drilled to a zone at 
3000 ft vertical depth. Due to the ex- 
treme deviation of these wells, the 
length of the well course is much great- 
er than the depth to the sand, varying 
from about 3500 to 9500 ft. Although 
these wells were not actually drilled in 
cylinders, the course of each of them 
was very carefully planned in advance, 
and was not allowed to deviate more 
than 50 ft from the proposed alignment. 
All wells were drilled with company 
tools and well records were kept by the 
operator’s engineering staff. Accurate 
single shot and multiple shot directional 
surveys were made as the work pro- 
gressed, to assure the operator that the 
wells were drilled in accordance with 
the best directional drilling practices. 
Maximum dog-legs in the holes were 
kept below 5 deg. The usual directional 
plan was to make vertical hole from 
the surface to a depth of from 100 te 
800 ft after which drift was increased 
at a uniform rate of 2 deg 30 min to 3 
deg 00 min per hundred feet drilled. 
When the drift angle necessary to reach 
bottom hole target had been reached, 
it was maintained to bottom. This 
maximum drift averaged between 50 
deg and 60 deg in all wells, except 
about 15 of those most recently drilled, 
in which the maximum angle was over 
70 deg. The drift increase on these ex- 
tremely high angled holes was 4 deg 00 
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*“DBM” MULTIPLEX! 





Here—from the originators of modern uni- 
tized Block design—is a traveling-block-and-hook with 
really advanced design and performance features . . . 


— without adding loose parts 
hanging the streamlined contour. Pockets built 
J into the MULTIPLEX can be filled with lead to meet 
weight requirements. Weight can be increased as 
much as 20% over unweighted Blocks—is easily re- 
moved whenever desired! 





i] 
Space Saving Com actne$$— combines Block, Hook and 
Link Ears in on® close-coupled unit that is both short and un- 
usually narrow, (special narrow-width bearings—no spacer 
plates). Compare MULTIPLEX dimensions with any other Block- 
and-Hook of same capacity! 


Rugged Bod Construction — entire load carried on in- 
terrlal framework of heavy rolled steel plates. Outer shell is 
completely free of load stresses! 


ll-in-One Connector — self-locking Hook for swivel bail, 
ocking type Link Ears for elevators, both in one spring-loaded 
unit that swivels full 360° or can be quickly locked in any of 
8 equi-spaced positions! 


Low Center of Gravit —assures proper balance while 


running, steadier Block travel, greater working efficiency! 


Double-Row Ta ered Bearings on each sheave carry full 


radial and thrust loads! 


Individual Grease Ducts — machined into center pin, as- 
sure positive lubrication to each bearing from conveniently lo- 
cated external fittings! 


Close-Fitting Guard prevents lines from jumping sheaves 


-also permits v 
where lines are looped in rig, guard can be easily removed for 
reeving! : 


Completely Streaml ined — even bolts, pins and grease fit- 
y 


tings are fully recessed and protected! 
E A 0 & ke 
Our 33rd year 


TOOL COMPANY \O\5 
GENERAL OFFICES: 5512 $O. BOYLE AVE., LOS ANGELES 58 


052 
OKLAHOMA CITY * HOUSTON 20 * ODESSA * CASPER 
Export Offices: 250 Park Ave., New York 17 








You'll find the block features you want... 


reading Block without removing guard. Or | 
























THE Baash-Ross MULTIPLEX is available 
in a complete range of sizes to meet any drilling 
or production requirement. Write direct for 
complete details—or see your nearest 
Baash-Ross representative! 














HYDRAULIC LONG STROKE pumping units similar to the one 
pictured above have been recommended for pumping extremely high 
angled directional wells, especially those producing low gravity oil. 


min per hundred feet. No special care, 
beyond following modern directional 
drilling practice, was taken in drilling 
any of these wells. 

Production averages 100 bbl per day 
varying on individual wells from 5 to 
300 bbl. About half the wells yield from 
150 to 250 bbl with the other half pro- 
ducing 5 to 150 bbl. Average water cut 
is about 5 per cent. Water produced 
with oil is not especially corrosive. 
Gravity of the oil produced varies be- 
tween 12.5 deg and 25 deg. 

Rod-operated plunger displacement 
pumps are used almost exclusively. A 
great majority of the pumping units are 
of the air counterbalanced type since 
they are considered to give a more 
gentle action in reversing the stroke of 
the pump, thereby reducing sucker rod 
stress. No sucker rod or tubing rotators 
are used, or any other special produc- 
tion equipment which would not be 
used on a normal straight hole. One 
tubing anchor, set quite a ways above 
bottom, is used on each string of tubing. 
This operator’s experience has been that 
conventional rod pumping equipment is 
very satisfactory and economical for 
normal production in carefully drilled 
high-angled wells. The only appreciable 
wear on rods and tubing is caused by 
the sand produced with the oil. This 
wear eventually causes leaks in the 
tubing, but the wear is no more marked 
than it would be in a straight well. One 
of the pumps was in continuous use for 
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11 years with no repair, in fact, the 
well has never been pulled. A few free 
type hydraulic well pumping installa- 
tions have been tried on an experi- 
mental basis. 

Hydraulic cylinder long stroke pumps 
are considered to be especially appli- 
cable to directional wells producing low 
gravity oil. Long stroke pumping equip- 
ment, operating at from 4 to 6 strokes 
per min, not only distributes wear on 
the pump barrel, rods, and tubing over 
a greater area, but, by reducing the re- 
versals in-the subsurface equipment per 
minute, effectively reduces stress on 
rods and tubing. A few installations of 
this pumping equipment are in use on 
exceptionally high-angled wells. 

None of these wells have gravel- 
packed liners. Liners are slotted, the 
mesh of the slots varying from 14 to 100. 

In a general discussion by this opera- 
tor’s representative of the production of 
slant and straight wells, he stated that 
their experience in producing direction- 
al holes had been very good. In fact he 
considered that a correctly drilled di- 
rectional hole was less expensive to pro- 
duce than a crooked well, or one with 
dog-legs in its course. He said the pre- 
ferred type of directional well was one 
in which the maximum angle was main- 
tained to the oil sand, rather than where 
the angle was reduced at bottom. In 
some of the wells, drift was dropped as 
much as 30 deg in the last 1000 ft 
drilled. This was done due to geolgical 








TWO PUMPING WELLS with heads 18 in. apart. Slotted liners of 
these producers are correctly bottom-spaced on the oil-bearing struc- 
ture a half mile away. 


conditions, rather than from preference. 

Operator “C” is producing approxi- 
mately one hundred wells all of which 
were directionally drilled. Some of these 
wells were drilled in 1941 but most of 
them have been completed since. 1945. 
This lease is a long, narrow strip of 
land, only wide enough to accommodate 
a pumping unit and a service roadway. 
Wells are drilled on 18-ft centers in a 
line with a track on both sides of the 
well heads. A production derrick 
mounted on wheels may be moved along 
the track whenever it is necessary to 
service one of the wells. Maximum 
deviation of the holes was about 4000 
ft horizontally to reach a productive 
zone at from 3000 to 3500 ft vertical 
depth. Well course lengths averaged 
over 5000 ft. 

The usual directional plan was to 
drill vertically from the surface to a 
depth of from 400 to 1200 ft. Then the 
well was whipstocked and drift was 
built up in the chosen direction at the 
rate of 3 deg 30 min to 4 deg 00 min per 
hundred feet. Whenever it was neces- 
sary to deviate wells rapidly, drift was 
increased at 6 deg per hundred feet. 
Maximum angles of 60 deg were main- 
tained to bottom in about 75 of the 
wells. The remaining wells carried de- 
flection angles of from 6 deg to 25 deg. 
Dog-legs were limited to 3 deg in any 
50 ft of hole or 5 deg in any 100 ft. Ex- 
ceptionally accurate single shot surveys 
were made as drilling progressed and 
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cut from near the center of a rod. 


both the vertical and horizontal courses 
were carefully controlled. Well courses 
were limited to 100-ft radius cylinders 
in most cases, but a few were kept with- 
in 50 ft of the proposed course. Most of 
the wells were drilled by the operator’s 
own crews, and excellent mud control 
was maintained. It is interesting to note, 
that, in drilling all of these wells, only 
once was a string of drill pipe stuck in 
the hole. 

The average production of these wells 
ranges from 5 to 120 bbl per day of 
14 deg to 16 deg gravity oil with a cut 
ranging from 3 per cent to 16 per cent. 
An average well produces 30 barrels of 
oil per day with an 8 per cent cut. Water 
produced wth the oil is not corrosive, 
and is not considered to give any abnor- 
mal production trouble. 

This operator stated that conventional 
rod pumps were being used on all wells, 
and since production costs were so low, 
no other type of production equipment 
had been considered. Air counterbal- 
anced pumping units are used exclu- 
sively. Pumps last up to 5 years on 
this lease with a well seldom pulled on 
account of pump trouble. During the 
year 1951 eight wells were pulled on 
account of tubing wear, 27 sucker rods 
parted or unscrewed, and two pumps 
were replaced. When asked whether the 
use of hydraulic well pumping systems 
had been considered it was stated that 
the low gravity of the oil would make 
the use of such a system poor practice. 
Also, due to the small size of the lease, 
no storage space was available for 
power oil. 

No sucker rod rotators are used be- 
cause of the possibility of setting up 
torque in the rods by turning them in 
such high-angled wells. Elyptical guides 
have been used successively on rod 
joints from the pump to about 20 joints 
up. The tubing is rotated one-eighth 
turn each week, in order that the over- 
all wall thickness of the tubing will 
not be reduced by wear except at cer- 


SUCKER RODS worn by abrasive sand in the oil being produced. Prob- 
ably these rod joints worked in a dog-leg in the tubing. Sample at right was 
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tain points. This system should leave 
ribs of thicker walled tubing at inter- 
vals, so that if the tubing should part, 
it could be fished more easily. Most of 
the wear on tubing and sucker rods has 
been found to occur between the pump, 
and, about 20 joints up from the pump. 
Practically all the wear is occasioned 
by sand produced with the oil which is 
ground to the consistency of fine mud 
by the time it reaches the surface. Pre- 
packed liners are used on all wells to 
reduce the sand content of the oil pro- 
duced to a minimum. One of the main 
production troubles is the plugging of 
the prepack material. A crew is kept 
busy washing the liners to lower the 
decline in production. 

There is very little evidence of wear 
between tubing and casing although no 
tubing anchors are used. Probably this 
is because most of the weight of the 
tubing rests on the low side of the well 
due to the high drift angle. This pre- 
vents tubing movement which would 
occur in a lower angled well. 

It was the considered opinion of this 
production engineer that the pumping 
of correctly drilled directional wells 
was little, if any more costly, than the 
production of straight wells. 

Operator “D” has drilled about 700 
wells on a group of leases since develop- 
ment began in 1939. About 90 per cent 
of these wells are directional, varying 
in deviation from 200 to 3000 ft, with 
an average deviation of between 1000 
and 1500 ft. Maximum drift angles in 
wells deflected the greatest distances 
are about 50 deg. A great number of 
directional wells were drilled in order 
that there would be as little interfer- 
ence as possible with existing surface 
facilities. Wells were drilled from sur- 
face locations placed in lines or groups, 
and their courses were deflected to bot- 
tom at correct spacing on the structure. 
They produce from oil sands at vertical 
depths ranging from about 2300 to 6000 
ft in the proportion as shown: 





TUBING WORN THROUGH by sucker rod movement in 
a dog-leg in the well course. In this case sand produced wit! 
oil increased abrasive wear. 


Approximate 

Approximate percentage of 

vertical wells drilled 

depth, ft to zone, per 

Ce 2300 12 
ree 2600 32 
OS Ee 3400 37 
SS ee 4800 6 


oS eee 4800—6000 13 








Most of the wells were drilled within 
50 ft radius cylinders, some of which 
tapered to 25 ft radius at the target 
depth. An overall dog-leg limit was 
placed on the well course within th 
cylinder of 3 deg in 50 ft or 5 deg in 
100 ft of drilled hole. Exceptionally a 
curate surveys were made during drill- 
ing by taking single shot readings at 
short depth intervals. Open hole survey 
instruments were used, as well as in 
side single shots run in conjunction with 
trigger bits and non-magnetic drill col 
lars. Oriented or magnetic multiple shot 
surveys were made to check the single 
shot readings. These latter surveys wer¢ 
considered to be the final determination 
of the well course, and were filed with 
other well records. 

All wells were drilled by drilling con 
tractors who bid on a footage basis even 
in case of directional wells. Contractors 
then paid service companies offering 
directional drilling service to deviat: 
the wells within their contract limits. 

Production now averages about 80 
bbl net of 21 deg gravity oil per day 
with an average water cut of 24 per 
cent. The gravity of the oil varies bé 
tween 14 deg and 28 deg according to 
the zone from which it is produced. Oil 
produced from Zones A and C contains 
a considerable amount of sand, so weal 
on pumps, sucker rods, and tubing is 
extreme. The former completion pri 
gram was to set prepacked liners only 
At the present time liners are either pre 
packed or float packed to minimize the 
production of abrasive sand. 

Zones D and E present no sand prob 
lem so ordinary slotted liners are 
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Every Drilling 
Rig needs the. 

































When you have fish in the hole, you need positive protection for your 
investment. 

You can’t beat a straight-pull Bowen Rotary Jar and a reverse circulation 
Bowen Junk Basket for positive, fast-acting dependability. They’re both so simple 
to use ...SO positive in operation ...so rugged and safe that no fishing job you 
attempt should be without their extra margin of protection. 





qTHE BOWEN ROTARY JAR THE BOWEN JUNK BASKETD 





A straight-pull jar for fishing and testing— An ideal tool for recovering all types of 
requires no torque whatever in the string junk, for coring purposes, and as a hole 
| for operation... thus cannot accidentally straightener. Reverse circulation washes 
| release the fishing tools below. As many as all junk into basket instead of forcing it 
| ten blows per minute can be struck. To away. Removes danger of circulation pres- 
| strike a blow, simply take a straight pull sure causing loss of fish and eliminates need 
} on the string, and resetting is simply a of pulling a wet job. Uses full pump pres- 
‘| matter of straight lowermg of the string. sure. Comes in sizes from 454@” to 1714” 
Moreover, the tonnage pull required to trip and is engineered to recover all types of 

the jar is adjustable at the surface, permit- bit cones used to drill hole sizes within its 

ting complete control of the jarring force range. Various assemblies available for 


at all times, regardless of depth. specific problems. 








See the Composite Catalog for full description and illustrations 
of the complete Bowen line of tools or write for a copy of the 
Bowen Catalog. 


MAIN OFFICE AND PLANT 
11008 SOUTH NORWALK BOULEVARI 
SANTA FE SPRINGS, CALIFORNIA 
EXPORT OFFICE 
}) ROCKEFELLER PLAZA 
NEW YO SITY. NEW YORK 
EXPORT HEPRESENTATIVE: VAL i WITIICH. JI 
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ysed. Corrosion and electrolysis is acute 
in Zone C wells when they cut over 20 | 
per cent water. However, in only 35 or 
40 wells is corrosion considered to be 
yery severe. Inhibitors are used in these 
wells to minimize this condition. 
Almost all of the wells are produced 
with conventional rod-operated plunger 
displacement pumping equipment. 
Sucker rod rotators are use in all abra- 
sive wells, but the use of tubing rotators 
js not favored. This is because the use 
of the annulus between the 214-in. EU 
tubing and the 85%-in. casing (at the 
well head), and the tubing and the 65%- 
in. liner, for bottom hole pressure and 
other determinations is common prac- 
tice by this company. Two crews carry 
on continuous operations in making 
these runs. They experience very little 
trouble in recovering the instruments 
which are lowered on .072-in. diameter 
piano wire. A bomb is “stuck” on the 
average of once in every ten trips, but 


a bomb is “lost” only about once in 

every hundred runs. Picking up the tub- | MAKE ENDS Me ET 
ing a short distance generally is all that | 

is necessary to free the instrument. The | 


depth at which the drift is increased | 
initially is considered to be the point of | Vi TAULICS HANDY, PORTABLE ViC-GROOVER TOOLS 
greatest hazard in making annulus runs_ | 


in deviated holes. Greatest risk of losing | OR GROOVING STAN DARD PIPE ENDS WITH 
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instruments is taken when they are low- 
ered below the bottom of the tubing. SPEED AND EASE, ARE ONLY PART OF THE COMPLETE 
In general, no more difficulty has | 
been experienced in producing direc- | CT. keke Xn exe 
5 tional wells than straight wells. Al- | MODERN vi AULIC4-STAR METHOD OF 
though no exact cost figures were avail- 
able, it was estimated that overall pump- | Pl PI NG. YOU ARE ASSURED FAST, STREAMLINE D 
ing costs were not over 5 per cent 
get in producing — — wells. In | EFFICIENT CONSTRUCTION THAT SAVES $$$ S 
act, the operator stated that as a gen- | 
eral = it was considered that the costs | WITH: VICTAULIC COUPLINGS FOR LOCK-TIGHT 
were the same. 
Twenty-five of these wells are being | o 
teed ie freetype oe | LEAK-PROOF CONNECTIONS AT EVERY JOINT UNDER 
pumps operated on a closed power-oil | 
system. = system was used to con- PRESSURE OR VACUUM, PLUS VICTAULIC FULL FLOW TEES 
serve surface space for other facilities 
as much as possible, and to permit a 0 —)ELBows ( AND ALLTYPES OF FITTINGS Yn 
comparison between the two types of 
production methods, In drawing up an | ALL WIDELY ADAPTABLE AND EASY-TO-INSTALL, AND Quick 
— prior to the installation of this | P 
atter equipment, it was found that the | OUST: ABOUT cou NGS 
phen of the rod-operated system | HANDY R ' PLI es FOR PLAIN END 
was about 10 per cent less than the hy- 
draulic —— These hahianbie | PIPE AND ALL-AROUND VERSATILITY! MAKE SURE YOUR 
pumps have been in operation for a 
period < = two years, during which | NEXT JOB is ALL VICTAULIC! PROMPT AVAILABILITY 
time they have given very satisfactory | 
J gua It = considered that condi- | FROM LOCAL DISTRIBUTOR STOCKS COAST-TO-COAST. 
lons were ideal at present, and that no ‘ ° 
difficulty could be expected until the Write today for Victaulic Catalog -Manuals Nos. 44-8G 
installations had been in use longer. | sore 
This production superintendent, due “ ' 
to his great experience in producing 
wells of all types, had a number of valu- 
able opinions which he offered. He was 





ion much in favor - oo Fe victauuc COUPLINGS ¥K victauic FULL-FLOW FITTINGS Hk vic-croover TOOLS ¥k roust.a-sout COUPLINGS 
ping equipment and said he pre- : & 
ferred it to any other under normal ie 06 = VICTAULIC yy METHOD OF PIPING 
conditions. ap ; , SINCE 1925 THE EASIEST WAY TO MAKE ENDS MEET 

He voiced an opinion which had been " ee 


mentioned by others that the main costs 


occasioned by wear on. sub-surface VICTAULIC COMPANY OF AMERICA: P.O. Box 509° ELIZABETH, N. J. 





ee Seago were attributable to Office and Plant: 1100 Morris Ave., Union, N. J. * Telephone Elizabeth 4-2141 

tal in the well course. Although a West Coast: Victaulic Inc., 2330 East 8th St., Los Angeles 21 ¢ Canada: Victaulic Co. of Canada Ltd. 
g-leg, or sharp kink in the well, may 406 Hopewell Ave., Toronto 10 * Export: Pipe Couplings, Inc., 30 Rockefeller Plaza, N. Y. 20, N. Y. 

hot cause undue trouble in the actual COPYRIGHT 1953 BY VICTAULIC CO OF AMERICA 
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INCREASE PRODUCTION 
Clean Out Better With 























Pump O. D. sizes are: 
2%2,3,3%2,4%4,5,5% 
and 7 inches. 20, 25 and 
30 ft. length. Strong bail 
welded to heavy seam- 
less steel tube. Heavy 
grooved plunger assures 
liquid seal. Wire line di- 
rect connected to plunger 
for great suction. 


MILLER BAILERS 
Bailer O. D. sizes are: 
3,3%2,4%, 5 and 5% 
inches. 20, 25 and 30 ft. 
length. 


Miller Sand Pump Co. 


General Office Box 4516 
1524 SE 29th St. 


OKLAHOMA CITY 9, OKLA. 
EXPORT OFFICE 
30 Rockefeller Plaza 
NEW YORK CITY 20, N. Y. 
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SUCKER ROD ROTATORS in operation on a group of directional we'ls. A slight turn 


is imparted to the sucker rods automatically with each stroke of the pump. 






















drilling operation, such sharp bends are 
the principal cause of wear on sucker 
rod boxes and tubing. Wear at these 


failures in pumping equipment solved 
the problem completely. He suggested a 
more intelligent approach would be, to 
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realize that all of these devices only 
abrasive material carried in suspension prolong the life of the equipment, and PUD 
in the oil pumped. The effect of cor- that they require service and renewal at apar 
rosion is increased at the point of wear, frequent intervals. Proc 
© OND A pe TECHNICAL CONSULTING since the worn surface is wiped clean at Hydraulic cylinder long stroke pumps on t 
s* » PRODUCTION ENGINEERING each stroke of the pump. Thus, the cor- were recommended for wells producing sary 
MODERN eores, eonseme rosive agent attacks a cleaned surface low gravity oil and whenever the water drill 
at all times. Also, there is less possibility cut is exceptionally high. Distribution 
®ecoyet* of compounds being formed that might of wear on all parts of the pumping on 
F ai] inhibit corrosion, or minimize its effect. equipment, and fewer reversals of the Chi 
E Settlin ; Since dog-legs were considered to be pumping string seems to prolong the d 
S g the main cause of difficulties in produc- life of the equipment. — 
ss Tank & Pump House R ing any well with rod pumping equip- Operator “E” gave recent figures on by 
U on - '4| ment, he recommended that more care direct production costs on a number of sig- 
a Closed System S3/ exercised in the drilling phase would wells which had been produced for = 
S}/ reduce production césts. It is probable many years with rod-actuated pumps. , 
M Pressure ‘Si; that the small additional cost involved As both straight and deviated wells |" 
A Maintenance ag). in drilling a well without sharp bends had been drilled on the lease, it was de- ° 
N Operation | would be more than repaid by the reduc- cided to choose a directional well and Ic 
T Ny; tion in production costs. A well drilled a straight well from each of three zones 
3 G in a few days or weeks usually is pro- and make a comparison of the produc- \D 
A mt; ductive for many years. It seems ob- tion costs. Wells were selected which E 
N 1 vious that a moderate expenditure in were comparable from a standpoint of { 
¢ ag| careful drilling which would reduce pro- age, depth, gross and net production, F 
E ali duction costs a few dollars per day and gravity of oil pumped. After the — 
W fey} would pay large dividends. selection had been made, the direct pro- 
A He recommended the use of sucker duction costs for the period of the last De 
M [| rod rotators and tubing rotators espec- 16 months were totaled for each _ 
ially on wells where abrasive sand is In the tabulation below showing the 
S ~ sain in the oil. The only exception is characteristics of each well it will - ob- : 
where instruments are to be run in the served that a comparison can be drawn 
Me annulus, hence a tubing rotator cannot between wells of similar depths. Wells : 
R poise ate be used. Sucker rod guides can be of A and B average 5900 ft depth, C and 4g 
¥ value in protecting rod boxes from un- D bottom near 4000 ft and E and F pro- 
W Texas due wear. No complete solution to duce from a shallow zone at about 2800 : 
T pumping problems has been found; but, ft average depth. Thus, these straight th 
E much of the expense can be reduced by and directional wells are similar in i 
R ° distributing the wear, rather than con- character except for the amount they 0 
SURVEYS et centrating wear where it will cause fre- deviate. A brief outline of the directional a 
ESTIMATES CABLE ENGINEERING quent failures. He said that some op- plan of the course, and the maximum ‘ 
DESIGN hy, n> erators seemed to consider that the dog-legs found from a review of the sub- 
settee <aiTa rats, 1S adoption of any or all of the tive surface survey has been compiled for d 
SUPERVISION : P y _> ) . = — eid 1as been comy 
evices now manufactured for reducing each well. 
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PUMPING UNITS on wells spaced 18 ft 
apart at the surface on a narrow strip lease. 
Production derrick in background is moved 
on track to any well when servicing is neces- 


sary. All these wells were directionally 
drilled. 








Characteristics of wells on which pro- 
duction costs have been compared. 





Well Aver- 

de- age Depth 

sig- Comple- _Pro- gravity (meas- 

na- tion duction Gas-oil oil, ured), Type 

tion date bbl ratio deg ft well 

{A Oct. 1946 " gross 1500 27 ~=— 6055. Straight 
net 


5763 Directional 
21 net (5747 VD) 


(C June 1939 368 gross 1563 30 4000 Straight 
{ 48 net 
\D Oct.1939 204 gross 792 30 4037 Directional 


06 net (3888 VD) 
(E Dec. 1939 S gross 465 24 2880 Straight 
net 
Ir Redrilled 59 gross 709 21 2779 Directional 


Sept.1944 55 net (2718 VD) 








Data on Well Course and Dog-Legs 


Well “A” Drilled as straight well. 
Total deviation at bottom is 40 ft. Maxi- 
mum drift angle is 7 deg at 5100 ft 
depth. Maximum dog-leg is 3 deg 15 min 
at 2365 ft depth. 2 deg 55 min dog-leg at 
4960 ft depth. Bottomed at 6055 ft depth. 

_ Well “B” Directional well. Drilled ver- 
tical to 3700 ft depth. Drift angle in- 
creased at 1 deg per 100 ft rate to 7 
deg 30 min at 4300 ft depth. Average 
angle of 7 deg 30 min maintained to bot- 
tom at 5763 ft depth. Total deviation at 
bottom is 250 ft. Maximum dog-leg is 3 


deg at 3750 ft depth. 


Well “C” Drilled as straight well. 


Total deviation at bottom is 10 ft. Well 
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course is one long complete spiral. 
Maximum drift angle is 1 deg 15 min at 
2800 ft depth. Maximum dog-leg is 0 
deg 25 min. Bottomed at 4000 ft depth. 

Well “D” Directional well. Drilled 
vertical to 1000 ft depth. Drift angle in- 
creased at 2 deg 30 min per 1000 ft rate 
to 21 deg 50 min at 1875 ft depth. Aver- 
age angle between 18 deg and 20 deg 
maintained to bottom at 4037 ft. Total 
deviation at bottom is 895 ft. Maximum 
dog-leg 4 deg a 1100 ft depth. 3 deg 20 
min dog-leg at 1500 ft depth. 

Well “E” Drilled at straight well. 
Total deviation at bottom is 16 ft. Maxi- 
mum drift angle 3 deg 25 min at 2800 ft 
depth. Maximum dog-leg is 2 deg 20 min 
at 2800 ft depth. Bottomed at 2880 ft 
depth. 

Well “F” Directional well. Drilled 
vertical to 440 ft depth. Drift angle in- 
creased at 1 deg 40 min per 100 ft rate to 
16 deg 00 min at 1430 ft depth. Average 
angle between 14 deg and 15 deg main- 
tained to bottom at 2779 ft depth. Total 
deviation at bottom is 507 ft. Maximum 
dog-leg is 2 deg 50 min at 527 ft depth. 








Direct production costs 
Straight and directional wells. 
(last 16 months period) 








Straight wells Directional wells 





Well Well 
number Cost number Cost 
A Es dcwiiciscconset $4,141 
C Seer 3,543 
EEO 2 a EEA Ries 3,816 
$11,500 





In the above case wells were chosen 
at random based on their production 
characteristics alone, and costs were 
compared. The directional wells aver- 
aged about 8.3 per cent more expensive 
to produce than the straight wells. From 
the data on the dog-legs it can be seen 
that all of the wells were drilled with 
care to eliminate sharp bends. 

Operator “F” is producing between 
550 and 600 wells of which about 40 per 
cent were directionally drilled. Develop- 
ment of this property began in 1937, so 
the first wells drilled have been on pro- 
duction for 15 years. These wells have 
been drilled to five principal oil zones 
varying from 2300 ft to 5900 ft vertical 
depth. Most of the directional wells 
were drilled so that they either produced 
oil from locations made inaccessible by 
surface structures or for geological rea- 
sons. None of them were drilled in 
cylinders, but they were directed to bot- 
tom on pre-determined targets in the oil 
zone. Both types of directional plans 
were used. Some wells maintained maxi- 
mum drift to the oil sand, but the angle 
was dropped to vertical near bottom on 
other wells. No special restrictions on 
dog-leg limits were written into the drill- 
ing contracts, however modern direc- 
tional drilling practices were followed, 
so it is assumed that no serious dog-legs 
were left in the wells. 

Production from all wells on the 
leases averages about 70 bbl per day, 
varying from five to 600 bbl. The oil pro- 
duced from the different zones varies in 
gravity from 13 deg to 31 deg, with an 





average of 23 deg. The average cut is 
about 30 per cent. Between 10 per cent 
and 15 per cent of the wells present 
serious problems in corrosion and ele 

trolysis of subsurface pumping equip 
ment. Two of the upper zones produc« 
considerable amounts of fine sand which 
causes severe wear on rods, tubing, and 
pumps. 

Rod-operated plunger displacement 
pumping equipment is used to produc: 
all of the wells. No sucker rod or tub 
ing rotators are used since they are not 
considered to be especially effective 
This superintendent considered that di 
rectional wells on his lease presented 
no production problems that were not 
evident in straight wells. He considered 
that any wear on subsurface equipment 
in either type of well was caused prin 
cipally by dog-legs in the well course 
When asked if hydraulic pumping 
equipment had ever been used, the op 
erator said it had not been tried sinc¢ 
the oil produced was not clean enough 
to utilize for power oil. 

Operator “G” was not producin; 
many directional wells but his company 
had a number in process of drilling. Hi 
company had done considerable testing 
of production methods on vertical! wells 
He was especially well informed on the 
comparative merits of hydraulic well 
pumping and sucker rod pumping 
methods. He outlined various advantages 
and disadvantages of the use of hydrau 
lic well pumping systems, especially 
those using free pumps. Some of thx 
advantages are listed below: 

1. Since the free pump can be cir 


‘culated to the surface by turning a valve 


at the well head, the cost of removing 
and replacing the pump is very smal! 
About one hour of the pumper’s time is 
consumed in removing and replacing a 
free pump. No pulling crew or mast is 
required, since no sucker rods or tubing 
need be removed and replaced in the 
well. 

2. Loss of production is minimized 
since down time for changing pumps is 
short. This is an important factor when 
production is competitive. 

3. The pump can be overloaded if it 
is necessary to do so. Whenever break 
age occurs the cost of changing pumps 
is not prohibitive. 

4. The hydraulic system is excellent 
where a number of well locations have 
been grouped, and the bottoms widely 
spaced by directional drilling. A com 
mon example occurs when oil is pro 
duced from underneath a residential 
area. Here it is desirable to conceal evi 
dence of producing wells and eliminat: 
the noise attendant with surface pump- 
ing. Installations are made in covered 
pits and ordinary servicing is done with 
out disturbing nearby residents. 

5. Obviously, problems associated 
with fatigue and parting of sucker rods 
wear on rods and tubing caused by 
abrasive sand in the oil, or by sharp 
dog-legs in the well, are eliminated. 

Some of the limitations or disadvan 
tages of the free pump hydraulic pro 
duction system must be considered: 

1. Whenever it is necessary to pull the 
tubing on this type of installation it 
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MAXIMUM UTILIZATION of surface area consistent with the production of oil from beneath a harbor is illustrated here. The 21 wells 


shown pumping are in two lines. Directional drilling makes it possible to correctly space well bottoms in. oil-bearing formation. 


takes at least twice as long as it would 
on a well pumping with sucker rods. Hy- 
draulic pumping systems require two 
strings of tubing which are strapped 
together as they are run into the well. 
If the closed power-oil system is used, a 
third small diameter string of macaroni 
is required, Strapping and making up 
the tubing is a time consuming job. 

2. Normally 65-in. casing is con- 
sidered the minimum size in which hy- 
draulic pumping equipment should be 
used, due to the necessity of using a 
return line of tubing. 

3. Present type free hydraulic pumps 
are limited to production rates of about 
250 bbl per day. 

4. The cost of a free pump itself is 
about four to five times the price of a 
sucker rod operated pump of like ca- 
pacity. It contains many more parts. 

5. The strength of the tubing is a fac- 
tor in the use of hydraulic pumping 
equipment. In deep wells it may be 
necessary to use special tubing since it 
must have the strength to withstand the 
hydrostatic head plus 3000 to 3300 lb 
per square inch additional pressure on 
the oil which operates the pump. 

6. A considerable amount of surface 
tankage and equipment must be pro- 
vided to clean the oil being produced, so 
that it can be reused as power oil. Oil 
used to operate the hydraulic system 
must be free of abrasive materials or it 
ruins the power pump and subsurface 
pump valves. 

7. Good metering devices and trained 
personnel are necessary to provide an 
accurate check on low production or 
extremely high cut wells. This is because 
a large amount of power oil is used in 
comparison to the small amount of oil 
actually produced. 

8. A limiting factor on the economical 
use of hydraulic pumps is the amount 
of sand produced with the oil. Where 
this amount is excessive, pumps are 
soon ruined. Cost of pulling the tubing 
is high, so bailing of sand is expensive. 

Many operators consider that the in- 
stallation of a hydraulic pumping sys- 
tem is very expensive. This is not the 
case when the equipment is for the pro- 
duction of a group of wells, preferably 
more than four. The investment in the 
power plant and power oil cleaning 
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equipment is partly offset by the fact 
that no individual pumping units are 
required. 

Conventional rod-operated production 
equipment shows decided advantages in 
many situations, a few of which are 
listed below: 

1. Rod-pumping equipment is espec- 
ially useful on isolated wells or wherever 
wells are widely separated. It would not 
be economical to install the power oil 
handling equipment for each separate 
well. 

2. Wells that are nearly vertical and 
shallow are ideal for rod-pumping, since 
the rod stress is low and the rod pump 
is less expensive to repair. 

3. When small diameter casing is set 
in the well, rod pumps must be used. 

4. When production is 75 bbl per day 
or less, rod-pumping equipment is most 
economical. Repair of rod-pumping 
equipment is less expensive than main- 
tenance of hydraulic equipment. 

5. Rod pumps seem to operate better 
in wells where corrosion is a problem. 

6. Rod-pumping equipment is prefer- 
red whenever much sand is produced 
with oil. One operator does not use hy- 
draulic pumps if a well must be pulled 
to bail sand oftener than every two 
years. 

7. When very low gravity oil (8 deg 
to 12 deg) is being produced. rod-op- 
erated pumping equipment is most ap- 
plicable. 

This production superintendent cited 
a particular lease in his district in which 
straight wells from 4000 to 8500 ft 
depth were being produced by both 
methods. This field is about 30 years 
old, but production difficulties are at a 
minimum. There is no serious corrosion 
problem due to the use of efficient in- 
hibitors. Fifteen of the wells use free 
pump hydraulic production equipment 
for an average repair cost of $1.27 per 
well per day. The average cost per well 
per day of this field of 175 wells is $3.15. 

A comparison of costs in another field 
where wells are bottomed at depths from 
5000 to 7800 ft was made on wells pro- 
ducing from sands below 6000 ft. The 
cost per well per day on eight wells pro- 
duced with free pumps averaged $11 to 
$12, while on 15 similar wells produced 
with rod-operated equipment the costs 
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averaged $21 to $22. In this instance, 
savings on each well of $9 to $10 daily 
were made by adopting the hydraulic 
pumping system. 

On the basis of this experience, hy- 
draulic pumping installations have been 
made on most of the directional wells 
drilled under a residential area which 
this company has developed in the last 
three years. These 40 wells are spaced 
10 to 20 ft apart at the surface, which is 
an ideal arrangement for this type of 
installation. 

The production superintendent stated 
that his opinion was that production of 
directional wells was slightly more 
costly than the production of straight 
wells. This observation was based on the 
assumption that .a directional well had 
more dog-legs in its course, which 
caused wear on sucker rods and tubing. 
This wear is further accentuated when- 
ever corrosive agents are present in the 
well. He believed that the best method 
of producing directional wells was the 
hydraulic pumping system, providing 
other conditions did not prevent use of 
this equipment. 

From the foregoing discussions with 
different operators it is evident that 
their experience and opinions on pro- 
duction methods and equipment vary 
considerably. This is true in regard to 
both straight and directional wells. Cer- 
tain general points of agreement, how- 
ever, are evident, as well as suggestions 
which are of value in specific situations. 
Naturally, as with most problems, there 
is no one solution that is universally 
effective, but a combination of ideas 
may assist in reducing production costs. 
Some general conclusions are outlined 
below: 

1. Principal cause of difficulty and 
expense in the production of both 
straight and directional wells appears 
to be dog-legs or sharp kinks in the well 
course. It seems that the amount of angle 
or degree of drift in the well has less 
influence on subsequent production dif- 
ficulties than the dog-legs. These sharp 
bends, that affect the well’s producing 
life, are created as the well is drilled. 
Trouble results if they are allowed to 
remain. Additional care exercised dur- 
ing the drilling period would more than 
pay for itself during the production 
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After extensive research and study about casing head flexibility 
and safety for medium depth wells, Oil Center Tool Co. has developed 
and introduced the new “C-20” casing head. Combining field-proved 
O-C-T advantages with modern engineering techniques, the 

O-C-T “C-20” gives operators the first quick-setting, positive-sealing 
well head for medium depths. In addition, the new design means 

a saving of costly rig time with simplified installation and 

added safety in the completion operation before removing blowout 
preventers. The sealing element, slip bowl and slips are assembled 

as a single unit that may be wrapped quickly around the casing, 
latched and dropped into place, eliminating the possibility of 
individual parts being installed incorrectly. All work can be done 
on the derrick floor without entering cellar to install slips and 

seal assembly. Write for complete information or contact 

your O-C-T Representative. 
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THE OUTSTANDING NEW 0O-C-T 
CASING HEAD HAS ALL THE FEATURES 
AND FLEXIBILITY OF THE WORLD- 
FAMOUS 0-C-T “C-19" CASING HEAD 


Oil Center Tool @ 


P.O. BOX 309] ° HOUSTON, TEXAS 
Export Representatives: Sterling Areas—Le Grand, 
Sutcliff & Gell, Ltd., Rochester, Kent, England. 
Address Export Inquiries for All Other Countries to 
P.O. Box 3091, Houston 1, Texas 
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WELL PLANNED DEVELOPMENT of an off-shore lease with surface locations 
arranged in two lines along the shore. All wells are directionally drilled for appropriate 
bottom spacing. Production derricks on tracks facilitate economical servicing. 


phase. Perhaps a few days additional 
time spent in eliminating serious bends 
in the hole might save much of the wear 
and cost of replacement of pumping 
equipment over the many years that the 
well is pumped. The only practical 
method of determining the amount of 
dog-leg and reducing these bends, is to 
keep an accurate directional survey of 
the well course as drilling proceeds. 
Comparison of succeeding drift and di- 
rection readings will show the amount of 
dog-leg present in that portion of the 
well course. The change in drift and 
change in direction between the two 
readings are substituted in a formula, 
or solved graphically, for the dog-leg 
value in degrees and minutes of angle. 
Fig. 4 is a chart which shows the 
amount of dog-leg caused by change in 
direction in those cases where the drift 
angle remains constant. If the survey is 
taken as the well is drilling, remedial 
measures can be applied to reduce the 
dog-legs before drilling proceeds too far 
beyond the depth at which the kink oc- 
curred. In some instances directional 
wells which have been drilled carefully 
to eliminate dog-legs, are being pro- 
duced with less expense than so-called 
straight wells. These latter wells actu- 
ally are crooked, with sharp dog-legs 
and short spirals in their courses. 

2. From the experience of these oper- 
ators, it seems that directional wells 
which increase angle at a uniform rate 
to the maximum angle necessary to 
reach the pre-determined bottom loca- 
tion, and hold this maximum angle to 
bottom are preferred. (See Fig. 3.) 
Such a well is less expensive to drill 
than one in which the angle is dropped 
at the oil sand. In some situations, how- 
ever, it is mandatory that the angle be 
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reduced to vertical near bottom. De- 
crease in angle is generally associated 
with a reduction in the drilling penetra- 
tion rate, since less weight can be car- 
ried on the bit. Probably the sucker rod 
and tubing wear is greater in a well 
where the rods are in the form of a re- 
verse bend near bottom. Rods will tend 
to lift off the lower side of the tubing on 
the up stroke of the pump in an upward 
bend (where the drift is increasing). 
In a reverse, or downward bend, the 
weight of the sucker rods bears on the 
lower side of the tubing at all times. 
Therefore, it would seem that abrasive 
wear would be greater in the reverse 
bend. 

3. Although not considered as direct 
lifting costs, the savings effected in 
grouping well heads must be considered 
as one of the advantages of drilling di- 
rectional wells. A number of the opera- 
tors interviewed had realized great savy- 
ings by drilling wells in groups at close 
intervals. These compact surface facili- 
ties enabled them to pour a whole bat- 
tery of foundations at once, set up a 
central boiler plant for drilling power, 
move from a completed well to new loca- 
tion in a few hours, etc. Installation of 
gathering facilities, gas separation 
equipment, and storage tanks are com- 
pact and convenient. Expense of build- 
ing and maintaining roads is kept to a 
minimum. Value of land surface made 
available for harbor facilities, farm 
land, orchards, etc., must be considered. 
By confining wells to groups or lines, 
and production equipment to a small 
area, much of the surface of a lease is 
made available for other purposes. Over 
the period of years which the average 
well produces, these factors recommend 
the drilling of deviated wells. 


4. Air-balanced pumping units are 
favored for pumping high angled wells 
since it seems that the reversal of the 
direction of movement of the rods is 
cushioned. It is claimed that where 
sucker rod loads are critical, rod break- 
age has been reduced. The problem of 
counter-balancing the moving equip. 
ment is much simplified. 

5. Hydraulic long-stroke pumping 
units are recommended by some oper- 
ators for pumping extremely high 
angled directional wells, and especially 
wherever low gravity oil is produced. 
Increased stroke length decreases fric- 
tional wear at critical points by dis- 
tributing it over a greater length. Since 
all subsurface pumping equipment op- 
erates through its cycle at from three to 
six strokes per minute, it can be ex- 
pected to wear longer than if it oper- 
ated from fifteen to twenty-five times per 
minute. The advantage of low cycle rate 
can be realized without sacrificing pro- 
duction. Stress on sucker rods is de- 
creased which should reduce mainte- 
nance costs. 

6. Sucker rod rotators, rod guides, 
and tubing rotators are used by some of 
the operators who were consulted. Rod 
and tubing rotators effect a more uni- 
form distribution of wear occasioned by 
dog-legs, or by the fact that the sucker 
rods bear against the tubing, and the 
tubing against the casing, in directional 
wells. Rapid wear on the rod joints, 
and grooves cut in the tubing (which 
eventually results in tubing leakage and 
breakage) is distributed, and the life of 
the equipment is prolonged. Rod guides 
transfer wear from the tubing and 
sucker rod joints to the guides. Since 
they purposely are made of metal softer 
than the tubing they wear away first and 
must be replaced. One operator criti- 
cized the practice of installing rotators 
and guides and then pumping until a 
failure occurs, without regard to main- 
tenance of these production aids. His 
opinion was that if rotators and guides 
were intelligently used, and properly 
maintained, the life of all subsurface 
equipment would be prolonged. He 
stressed the fact that these aids were 
not a complete solution to the problem 
of abrasive wear, but that they reduced 
failures and loss of production due to 
downtime. 

7. It is possible that rod pumping of 
wells with drift angles of 45 deg to 60 
deg (or above) is more economical than 
in lower angled weils, since the effective 
weight of the tubing is on the lower side 
of the well. Since much of the weight 
of the tubing is supported on the cas- 
ing, there is less tendency for the tub- 
ing to wear on the casing due to the 
movement of the rods. Wear between 
casing and tubing: is reduced. 

8. Hydraulic well pumping systems, 
either of the conventional type, or using 
free pumps, definitely have merit in pro- 
ducing directional wells, especially 


those over 5000 ft deep. Elimination of 
the sucker rods used to power rod-oper- 
ated plunger displacement pumps ex- 
cludes a major part of the failures and 
expense attributable to abrasive wear. 
Dog-legs in the well course, which other- 
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wise would be a source of trouble and 
maintenance, have little effect on this 
type of equipment. This system has in- 
stallation cost and mechanical limita- 
tions, however, that would not make it 
preferred on all directional wells. It is 
most applicable to groups of wells. It is 
ideal whenever it is desired to have as 
little pumping equipment in evidence at 
the surface as possible. Operators using 
this system evidently find the initial ex- 
pense of installation is offset by the sav- 
ings made in production cost and main- 
tenance. 

9. Rod-operated production systems 
appear to be preferred in producing 
shallow directional wells since rod 
stresses are low and repair expense on 
rod-operated pumps is at a minimum. 
This probably is true of both straight 
and directed wells. 

Rod production equipment has been 
in use for many years and is highly per- 
fected. Probably many more operators 
and pumpers are better acquainted with 
this production method, than with 
others. From the examples cited it ap- 
pears that many operators favor use of 
this system due to the relative simplicity 
and ruggedness of the equipment. 

10. Production of sand, and corrosive 
water and gases, are two of the prin- 
cipal causes of expensive well main- 
tenance. A high water cut decreases the 
lubricating value of the oil being pro- 
duced and increases the abrasive effect 
of the sand. The abrasive action of the 
sand exposes new, clean metal to the 
chemical action of the corrosives wher- 
ever a dog-leg causes metal to wear on 
metal. Although these conditions can- 
not be eliminated their effect can be 
minimized. Gravel-packed liners are ef- 
fective in limiting the sand content of 
oil produced, and chemical inhibitors 
reduce the corrosive action. 

11. From information furnished by 
manufacturers of pumping equipment it 
appears that many operators can be 
assisted by submitting their problems 
to pump company sales and technical 
personnel. These manufacturers, in the 
constant development of their equip- 
ment, consider the problems of each of 
their customers. Therefore, they are 
especially qualified to recommend cor- 
rect methods and equipment. Their 
technicians are well acquainted with 
methods and special equipment for re- 
ducing production difficulties. In some 
instances an educational program on 
handling and maintenance for produc- 
tion crews was recommended. Cases 
were cited when pumps were made in- 
operative by rough handling at the sur- 
face, which occasioned an unnecessary 
round trip of the tubing. At other times 
pumps were seriously damaged by run- 
ning through dog-legs in the hole too 
rapidly. 

12. According to recent investigations 
made on the drilling of straight holes it 
is possible that both drilling and pro- 
duction costs can be reduced by slightly 
deviating wells rather than attempting 
to drill them straight. Confining wells 
to extremely low drift angles has proven 
expensive, since it generally reduces the 

penetration rate. A considerable num- 


ber of theoretical and experimental in- 
vestigations are being carried on at this 
time to reduce drift to a minimum, while 
increasing the drilling penetration rate. 
The use of correctly spaced stabilizers 
and oversize drill collars above the bit, 
promises to partially fulfill this require- 
ment. Some of these investigators recom- 
mend discontinuing the practice of 
keeping drift to a minimum. Instead, 
they suggest that dog-legs be avoided to 
reduce production difficulties. 

In a slightly deviated well in which 
the deflection is all in the same direc- 
tion, only dog-legs due to drift variations 
need be considered. The principal dif- 
ficulty in producing wells seems to be 
sharp bends, regardless of whether the 
well is straight or directional. Therefore 





these must be kept to a minimum. Lf 
this system were adopted, penetration 
rates would be increased since no at 
tempt need be made to keep the drift 
angle very low. 

13. A revised deviation clause in dril! 
ing contracts for relatively straight wells 
could reduce both drilling and produ 
tion costs. It could be drawn in such a 
manner that it allowed the drilling con 
tractor sufficient latitude in his opera 
tions so that the hole could be drilled 
rapidly and economically. Also it would 
assure the owner of a well which was 
not expensive to produce. Such a clause 
should incorporate the following: 

a. A limitation on the maximum drift 
allowable, graduated according to depth 
(this could be as much as 10, 15, o1 































or service shops. 
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YOUR U.S. A. 


You've probably got mad because you couldn't find a 
place to park in your town to shop or go to the movies. 
Who hasn't beefed a little about the strings of cars along 
the curbs on both sides of residential streets? There just 
aren't enough garages in the land to hold them all. 
Nobody can blame us for scolding at times, but let’s not 
take ourselves too seriously. We wouldn't change things 
if we could. This is just another proof that no other system 
in the world is equal to the American free enterprise sys 
tem that produces for all in such abundance. We're the 
only people in the world who enjoy the privilege of cuss 
ing about our traffic problem. 


Let’s continue to enjoy the privilege. 


The kkk 
SPANG BOXES AND PINS 


Spang Boxes and Pins (stem or sinker stub ends for 
welding) are carefully forged from a special 
analysis steel that meets both the desired weld- 
ability and physical requirements. They are fully 
heat-treated before final machining. The result — 
boxes and pins at their best for weldability, 0330 
strength and resistance to wear. 

Pin D-330 and Box D-335 are shapes customarily 
furnished to repair shops having a forging ham- 
mer and fire welding equipment. Pin D-332 and 
Bcx D-337 are for the electric welding method of 
Stem repairs in the field. 

Spang also offers Boxes and Pins with scarfed 
ends ready for fire welding. All are supplied to 
the domestic trade through authorized field repairs 
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This emblem represents a comple 
line of Oil Country rubber good 
second-to-none in quality... first i 
service. 











PROPER V-BELT INSTALLATION 





. . is of great importance for trouble-free and most THE CONTINENTAL SUPPLY COMPANY 
General Offices: DALLAS, TEXAS 
Representatives in All Principal 

Oil Fields of the World 


economical performance. A New York Belting & 
Packing Company V-Belt Specialist is available to 
apply his experience toward correct installation of 
Test Special matched sets on your V-drive. This 
service is available through any Continental Store. 


Use it. You'll save operating costs. 















like peas in a pod / 
EST SPECIAL V-BELTS 


by NEW YORK BELTING & PACKING COMPANY 





$ compl 
Ubber goo, 
ity .. » first j 


You get maximum V-drive performance and longer service 
_ life when you use a matched set of Test Special V-Belts. Even 


distribution of load is the reason. 


Matched sets — and only matched sets — are always available 


at all Continental Supply Stores. 
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The rugged balanced construction provides the ‘Important Three’’ for 
_ dependable performance — STRENGTH ... FLEXIBILITY . . . DURABILITY. 
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SERVING THE OIL AND GAS INDUSTRIES 





20 deg according to local conditions). 

b. Provision for a directional survey 
of the open hole at depth intervals of 
not more than 100 ft. This could be 
made with a single shot instrument as 
the well is drilled, or short multiple shot 
surveys could be run after each 1000 ft 
of hole was made. 

c. A limit on the allowable dog-leg 
of say 3, 4, or 5 deg per hundred feet 
of drilled hole. The amount of dog-leg 
would be computed from the directional 
survey readings. 

d. A target area in which the well was 
to be bottomed. If necessary, the well 
could be deviated within the drift and 
the dog-leg limits above, to bottom 
within the target area. It is often found 
in developing a lease that wells have a 


natural tendency to drift in a certain 
direction. Whenever this is true, surface 
locations of wells drilled in the future 
can be adjusted to allow for this tend- 
ency. This system already has been fol- 
lowed in a number of lease develop- 
ments. 

14. Accurate production cost data on 
the expense of producing straight and 
directional wells was not readily avail- 
able from most operators. There were 
many variations in the type of equip- 
ment used, and the conditions existing 
in the wells. However, the opinion of 
the different production superintend- 
ents interviewed was that the expense of 
producing straight and directional wells 
was about the same. Some companies 
recommended special equipment for 
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ECONOMY DOLLARS! 


So few can save so many! 


For just a few dollars more 


you can have a 


MARTIN PLUNGER 


It repairs for 14rd to 14th the cost of a new 


, a Lasts for years. 


3. Gives longer runs and therefore less pulling 


4., Saves 50% to 80% on barrel or tube cost. 


5. Increases production in many cases. 


Our 1953 Catalog explains the simple requirements for 
getting these results, Just drop us 
a line for a copy. 


Sold thru supply companies 
Field Representatives (Manufacturers Agents): 
E. W. Brockman, Tulsa, Okla., Phone 7-7477 
H. G. Crider, Ardmore, Okla., Phone 2941 
J. L. Davis, Houston, Tex., Phone MO-4891 
Tom (W. D.) Hulett, El Dorado, Ark., Phone 3-4545 
John B. Leland, Wheatridge, Colo., Phone Arvada 489R 
Red (L. K.) Martin, Corpus Christi, Tex., Phone 2-5317 


JOHN N. MARTIN 


MANUFACTURER 
9 W. Brady St., Tulsa, Okla. 










































Tel. 4-9415 


To obtain more information on products advertised see page E-41 








































































































producing directional wells, but many 
were using exactly the same methods 
and equipment as were used on straight 
wells. Some said production costs on 
slant wells were slightly higher; others 
that they estimated these costs to be 10 
per cent greater. Probably it would be 
safe to say the additional cost of pro. 
ducing a directional well would average 
about 5 per cent. This greater cost of 
production probably is partially ac. 
counted for by the fact that a directional 
well is always deeper than a straight 
hole drilled to the same sand. Therefore, 
if production expense was reduced to a 
footage basis, it would be even less than 
the 5 per cent in the case of a direc. 
tional well. 

It is not claimed that this article in 
any way completely covers the problems 
encountered in producing deviated 
wells, or describes all the different 
methods successfully used. However, it 
is hoped that it will influence others 
who are better qualified to publicize 
their production problems and the prac- 
tical solutions to them. 
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HALLIBURTON’S new 


stair poate TESTER 


REACHES BOTTOM EASIER, FASTER 


A clean line on the pressure chart shows the smoother, easier 












descent of Hydrospring. And it can be run in as fast as the 
driller desires. 
This important advantage results from a locked open by- 
pass that squeezes packer through tight holes. It eliminates 
undue spudding, drill pipe manipulation, and surging pres- 
sures on the recording chart. It prevents pressure build up 
below the packer, and consequent breakdown of formations, 
possible loss of circulation. It also prevents the forcing of 
mud into test formation, the fracturing or disturbing of 
formation, and damaging the hole by tight packer. 


CECT H ETRE SEE CEH HEED MOS e BEDE ETE THAT EET ET EE ETE EERE TEESE EEE HEHE ESET HSE ESHER EEHESHEEESEHOHSHOTOOEESOEEETESCeeenesseeres 


All this is but one advantage of Hydrospring Tester. There are 
many more features: 
* It opens easily and positively by weight of drill pipe — 
eliminates rotating, dropping of bar, turning of J-slots. 
It gives positive indication at surface that tool is open. 
It's a combination tool requiring fewer assemblies. 
It permits reversing off bottom simultaneously with taking 
closed in pressure. 


It can be rotated coming out of the hole. 


* 
* 
*« 


x 






Hydrospring has performed perfectly 
in over 1500 jobs! It’s a new concept « 

drill stem testing that is the talk of th 
industry and, more than ever, makes 
Halliburton best for your drill sten 
test. Get the ful! story of Hydrosprin 
before you make your next test. Phons 
your nearby Halliburton Testi 

Operator or contact Halliburton O 


Well Cementing Company, Duncai 
Oklahoma. 


Vertical section of End of time delay Tester is open and full 
tester at start of time period to allow packer weight of mud is 
delay after weight has expansion before exerted on packer. 
been applied. opening of tester. 





YEARS AHEAD IN DRILL STEM TESTING! 
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Discovery well of the now named Ezequiel Ordonez field. 


Present Development of 


Mexican Oil Industry 


Administration sets sights for 300,000 bbl oil per day 
but tubular goods and equipment are in short supply 


EMIL ZUBRYN* 


M EXICO’S outstanding oil discovery in 
1952 was the Ezequiel Ordonez field. 
It is, indeed, the most important since 
1932. The field is situated near the 
town of Tenixtepec, Veracruz, and was 
originally named Tenixtepec field. 

There are nine producing wells in 
the new field with a total daily produc- 
tion of 36,000 bbl. Production is pres- 
ently on a curtailment basis. Discovery 
and subsequent development of the 
Ezequiel Ordoiiez field has confirmed a 
theory of Pemex geologists that oil 
possibilities lay in extension to the rich 
“Faja de Oro” (Gold Belt) of the 
fabulous Cerro Azul field, which is far- 
ther south. 

Eventual discovery of oil in this 
region, just 15 miles from the rich Poza 
Rica oil fields, was the result of large 
and exhaustive geophysical explorations 


*Puerto Valiarta, Jalisco, Mexico. 
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in the central area of the state of Ver- 
cruz. For many years Mexican petro- 
leum technicians had insisted that the 
“Faja de Oro” could not just terminate 
abruptly at a point known as San Isidro, 
southernmost point of old explorations 
conducted in the area. 

With Mexico currently producing ap- 
proximately 250,000 bbl of oil a day, 
the value of the new field is highly im- 
portant because it accounts for almost 
one-sixth of the grand total. 

Petroleos Mexicanos, under the guid- 
ance of Antonio J. Bermudez, head of 
Petroleos Mexicanos, has embarked on 
one of the most ambitious exploration 
and drilling programs since expropria- 
tion in 1938. In the golden era of the 
1920’s Mexico stood second only to the 
U. S. in daily oil production, and aver- 


EXCLUSIVE 
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aged 550,000 bbl a day as compare; 
with the 1,293,000 bbl then produced in 
the United States. Bermudez is mar. 
shalling technicians, drilling rigs, and 
tubular goods in the hope that the 
Tenixtepec field will rival the fame of 
the old Faja de Oro production. 

According at present plans, at least 
30 to 40 wells will be drilled in the 
field. Furthermore, if, as the geolo- 
gists claim the field extends to the sea. 
then hundreds of wells will be drilled 
to boost Mexican production to new 
high levels. 

Oil from the Ezequiel Ordonez field is 
equal in quality to that formerly pro- 
duced by Cerro Azul, is 21 deg AP] 
and is produced from “Tanabra” lime. 
stone formations. The new section of the 
old Gold Belt begins at a point known 
as Horcoén and goes to the sea at a 
point above Tecolutla, which is an ap- 
proximate distance of 50 miles. The 
camp itself is approximately 450 ft 
above sea-level. 

A 12-in. pipe line carries oil from 
Tenixtepec wells to Tuxpan, just 20 
miles away. New wells will be drilled 
as rapidly as rigs become free, al- 
though Mexico has been having trouble 
obtaining materials, pipe line, and drill- 
ing rigs. Barter deals with Japan and 
Europe will provide much-needed tub- 
ing and oil industry equipment, and 
full-scale exploitation of this field will 
be stepped up to make a drilling rate 
of nearly one well a day for the nation. 

Progress reports by Bermudez on 
1952 operations revealed that there were 
307 wells drilled in 1952, as compared 
with the 268 wells the year before. Still 
this was far short of the 400 wells-a- 
year program that has been the goal for 
the past several years. Materials and 
equipment scarcities, and difficulty of 
obtaining them from U. S. sources, has 
seriously hampered the Pemex develop- 
ment program. Yet proved reserves have 
risen to 2.2 billion barrels; 553,769,- 
000 bbl of this figure is the calorific 
equivalent of gas production. Reserves 
in 1952 increased by 400,000,000 bbl 
over 1951 and refining capacity has ad- 
vanced from 56,780,000 bbl to 62,323.- 
000 bbl. Pemex receipts have hit a new 
record high of 1,900,000,000 pesos 
($220,970,000 dollars) for 1952, com- 
pared with 1,830,000,000 pesos in 1951 
($212.830,000) . 

Actual discovery of the Tenixtepec 
field began with the drilling of a test 
well in 1948 at a site known as “Los 
Horcones,” and this initial well was a 
failure. and was abandoned after drill- 
ing to 4000 ft. Favorable structures 
were found in the Arbol Grande and 
Tenixtepec area and two new test wells 
probed the area in 1949 and 1951, and 
were abandoned with slight oil shows 
mixed with salt water. 

While the three wells were not pro- 
ducers, they did serve to confirm geo- 
logical studies of the structure. On May 
2, 1952, the drilling of Tenixtepec No. 
1, the discovery well, was begun. This 
well was 30 miles south of the southern- 
most extremity of the Faja do Oro. The 
new field has no geological relationship 
whatsoever with Poza Rica and the 
original quest of geologists was spurred 
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Hinged Nu-Coil. 
SCRATCHER 


Latch-On Centralizer — 
With the NEW =& 


FREE. 


DON’T DELAY 
WRITE FOR YOUR 
RULER TODAY 


ROTATING | 
‘SCRATCHEL. 


Be“ W lac. 


Well Completion Specialists 


GULF COAST WEST COAST 

P. O. Box 5266 3545 Cedar Avenue 
Houston 12, Texas Long Beach 7, Calif. 
Phone WE-6603 Long Beach 4-8366 
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Discovery well was a gas producer 
and two flank wells are oil with daily 
rates in excess of 4000 bbl. 





by findings that pointed to a similarity 
with the Faja de Oro structure to the 
north. 

On June 2, 1952, at a depth of 4620 
ft heavy gas was produced from the dis- 
covery well at a rate of more than 
15,000,000 cu ft of gas per day. Some 
16,000,000 cu ft of gas is now processed 
daily for sulfur at Poza Rica. 

In June, 1952, geologists chose the 
petroleum market situation and over- 
sites for two flank wells. The first, on 
the northeast flank was completed on 
August 24, 1952, at a depth of 5280 ft, 
with yield through tubing at 6300 bbl a 
day. Production was increased later to 
8050 bbl per day, but it has since been 
beaned back to 6500 bbl per day. 

A few days later Tenixtepec No. 3 
came in at 5148 ft with initial produc- 
tion of 4600 bbl per day. A fourth well, 
in the now renamed field, proved a pro- 
ducer in October, 1952, with a yield of 
5300 bbl per day. In October, 1952, 
wells 5, 6, and 7 were spudded and by 
the end of 1952 9 wells were producing. 
The only reason that there has been 
less activity in the opening months of 
this year is the formerly mentioned diffi- 
culty of obtaining tubular goods. 

The feeling in Mexico is that the 
Ezequiel Orddiiez field is a major con- 
tribution to Mexico’s oil history, right- 
fully taking its place with such former 
discoveries as Cerro Azul, Potrero de 
Llano, and Juan Casiano, and the last 
major discovery, the Poza Rica fields 
in 1931. 

Although the 9 wells now produce an 
average of 36,000 bbl daily, the actual 
potential is much higher. Pemex has 
adopted a policy of prudence and the 
avoidance of rapid depletion of oil 
pools. Mexico does not wish to repeat 
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the mistakes of the 1921 boom period of 
its oil industry, and there will be no 
rapid exhaustion of new fields. Bermu.- 
dez has shown that the policy of Pemex 
is to maintain a rhythm of production 
sufficient to guarantee the increasing 
consumption needs of the nation for the 
longest possible time. 

Last year, Mexican crude exports fel] 
off 30 per cent from 1951; a total of 
only 15,398,000 bbl shipped as com. 
pared with the 22,393,000 bbl. The world 
production with respect to world con. 
sumption were factors for this drop, 
Bermudez said in his annual report. 
This condition is bound to aggravate as 
Mexico has been exporting heavy crude 
and combustible oils—with both prod- 
ucts flooding world markets, according 
to the oil monopoly head. 

The sky-rocketing and plunging oil 
production in Mexico is best revealed 
through statistics: In 1901 the Repub- 
lic’s daily oil production was 27 bbl a 
day; in 1908, 10,746; in 1915, 90,166; 
in 1920, 445,462; in 1926, 247,408; in 
1932, 89,443; in 1938, 104,875, and in 
1952 ranging from 230,000 to 250,000 
bbl per day, with the goal now to hit 
300,000 bbl of crude daily. 

Eventually, Bermudez personally be- 
lieves, Mexico is going to exceed the 
peak production of 1920, and he hopes 
that it can be accomplished in the six- 
year period of the current administra- 
tion. That is why so much importance is 
attached to the Ezequiel Orddiiez field. 
and why its exploitation will be pushed 
at an ever-accelerated rate. 

Mexico wants to make a comeback as 
a leading oil producing nation, with 
major parts of production refined for 
national consumption, and less accent 
on exports. Latest move in this direction 
has been to start the machinery for the 
creation of a petroleum chemistry in- 
dustry in Mexico to utilize fully crude 
oil and gas production. The indicaiions 
are the the current administration will 
make available many millions of pesos 
in the development of petroleum chem- 
istry and resultant new industries and 
products. By such, it is anticipated that 
the nation can become less dependent 
on foreign sources and cut down its ex- 
ports. This is a major plank in the cur- 
rent administration’s program, with the 
oil industry as a pivot. ket 





Oil Session Featured 


Special emphasis on uses of 
electric power in the petroleum in- 
dustry will be given to the techni- 
cal program that will be a part of 
the fall general meeting of the 
American Institute of Electrical En- 
gineers in the Hotel Muehlebach, 
Kansas City, Missouri, November 
2-6, it has been announced by 
C. G. Rousch, Kansas City man- 
ager of Westinghouse Electric 
Corporation, and general chair- 
man of the meeting. 

In addition to the technical pro- 
gram, which will be devoted to 
aspects of electrical engineering, 
including petroleum sessions, en- 
tertainment will be planned. 
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We've claimed Cat* Engines and Elec- 
tric Sets are rated for honest HP and KW 
_that they handle bigger loads—don’t 
stall or falter in tough going —start fast 
in any weather—use low-cost No. 2 fur- 
nace oil without fouling. 


We've claimed that your Caterpillar 
Dealer backs them up with prompt, on- 
the-spot service. 


We've claimed they will last longer— 
and do more work with less down time 





than any other unit. 


NOW MAKE US | 
PROVE IT! 


CATERPILLAR’ 












a Caterpillar Dealer is ready to give you *Both Cat and Caterpillar are registered traden 
facts and figures—show you engines and electric 
sets working on the job—provide a list of owners GiInEs 
you can talk to. He’s as near as your phone. Call \ 3 


him today ! 
CATERPILLAR, Peoria, Illinois. 





A 
BUILDS FINE 

SPECIALIZED MARINE 
EQUIPMENT FOR THE 
PETROLEUM INDUSTRY 


Submersible 
drilling barges 








Boiler and 
compressor barges 


Water, oil, and 
supply barges 


Submersible well- 
servicing barges 








Drydock for fast 
haul-out and repair 
ef marine drilling 
equipment 





Levingston is not only located con- 
veniently with respect to marine drilling 
operations on the Gulf Coast, but here 
you will find marine engineers and 
constructors who understand the lan- 
guage of oil operators. Bring your 
marine petroleum equipment problems 
to Levingston first for a quick eco- 
nomical solution. 


J 4 4 
- 4 BUAAESE 
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SHIPBUILDING CO. 


Orange, Texas 
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Sign Marks Seismic Pioneer 


WILLIAM 


Ons of the most important wildcat 
wells ever drilled in California recently 
|had its contribution to the oil industry 
recognized by erection of an appropri- 
ate marker at the well site. Shell Oil 
Company’s discovery well for the Ten 
Section field, 10 miles southwest of 
Bakersfield in Kern County, was marked 
with a large sign bearing this legend: 

“KCL A 1-29. Discovery well—Ten 
Section Field. First oil field discovered 
by reflection seismograph in California. 
June, 1936.” 

Among the Shell men who were in- 
| -trumental in erecting the marker were 
B. K. Vandeveer, district production 
foreman for the Santa Maria district 
and former production foreman for Ten 
Section field; K. T. McCamman, super- 
intendent of Ventura district; and R. E. 
Phelan, production engineer in Shell's 
Bakersfield headquarters. 

While no serious effort has been made 
to verify it, there is a strong possibility 
that the Ten Section discovery well may 
represent the first wildcat in the United 
States to find a new field by reflection 
seismograph. 

An interesting story lies behind the 
simple fact that Shell’s KCL A No. 1-29 
found the Ten Section field by drilling 
on the basis of information turned up 
| by reflection seismograph work. 

Before Shell drilled the Ten Section 
wildcat, operators had confined their 
work to the east and west sides of the 
San Joaquin Valley, looking for oil in 
| che places where surface geology indi- 
| ated it might be present. 
| Wildcatters steered clear of the val- 
| ey floor, where the flat surface of the 
|land gave no indication of what might 
|lie below. Finally a few companies, 
among them Shell Oil Company, turned 
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to the seismograph in an effort to find 
what lay below the surface. 

When reflection seismograph work in- 
dicated a possible oil-bearing structure 
in the valley floor 10 miles southwest 
of Bakersfield, Shell decided to risk a 
wildcat in the gamble to see whether or 
not the new exploration tool was worthy 
of further use. As a prelude to drilling 
the first test, Shell leased 10 full sec- 
tions of land from Kern County Land 
Company and from that sizable lease 
the new field later derived its name. 

More than one observer was skeptical 
as Shell spudded in and proceeded to 
drill the first well, KCL A No. 1-29, to 
a total depth of 7888 ft. Skepticism 
ceased on June 2, 1936, when Shell 
turned the well to tanks making 744 bbl 
a day of 60.6 gravity oil. 

Later development in- the Ten Sec- 
tion field further confirmed the value of 
seismograph work. The discovery well 
was found to be almost in the center 
of the field—exactly as planned when 
the location was chosen. Shell’s lease 
from the land company proved sufficient 
to cover entire Ten Section field. 

Today, after almost 17 years of con- 
tinuous production, Ten Section field 
still has 112 active producing wells. 
Daily output averages more than 4000 
bbl of high gravity oil. 

Discovery of the Ten Section field in 
effect opened the whole floor of the San 
Joaquin Valley to oil exploration. Ten 
Section field proved to be the forerun- 
ner of many other important discoveries, 
not only in Kern County but throughout 
the world as well. Among other Kem 
County fields which were later discov- 
ered as a result of the Ten Section find 
are Coles Levee, Paloma, Greeley, Canal, 
Strand, and Rio Bravo fields. * * * 
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FIG. 1. Mobile, high pressure pumping equipment is required to overcome 
high pressures frequently encountered in acidizing deep wells. 


DEEP WELL ACIDIZING 


High pressures and temperatures require special equipment, 


techniques, and chemical additives for deeper drilling 


FRED E. RUGG 


Seancu of the petroleum engineer for 
new sources of oil has not been limited 
merely to drilling new wells. Vertical 
exploration has resulted in the develop- 
ment of substantial new oil reserves at 
ever increasing depths. Such deep well 
drilling, however, has introduced new 
problems of its own. Many of these have 
been comprehensively discussed in a 
recent issue of The Petroleum Engineer 
(January, 1953). 

Acidizing of such deep wells presents 
problems of its own, requiring special 
equipment, techniques, and chemical 
additives. These are made necessary by 
the two characteristic conditions en- 
countered in deep wells. namely, high 
pressures and high temperatures. These 
problems have been solved, however, 
and through thé combination of skilled 
engineering know-how and chemical re- 
search, the present day acidizing of a 
deep well is considered to be no more 
difficult than that of one of its shallower 
neighbors. 

This article will discuss the require- 
ments of deep well acidizing from the 
standpoint of: (1) Equipment, surface. 
and subsurface, (2) specialized acid 
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solutions and chemical additives, and 
(3) typical case histories. 
The equipment used for acidizing 
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deep wells is essentially the same as for 
any acidizing treatment. The inhibited 
acid solution is transported to the well] 
in tank trucks and trailers, and js 
pumped down the hole and into the 
formation by means of heavy-duty truck. 
mounted pumps. 

In the case of deep wells, however, it 
is essential that high-pressure equip. 
ment be used throughout. All pump. 
truck equipment must be made up from 
materials that equal, and in many cases, 
exceed the pressure test ratings of high 
pressure well equipment. N-80 tubing is 
used for the lead lines from the truck to 
the well head, and the heavy-duty quick. 
unions contain a rubber seal to mini- 
mize the possibility of any high-pres. 
sure leaks. Unions and other fittings are 
machine made-up and tested before be. 
ing released for field use. This assures 
proper make-up of threads. 

A recent development in high pres. 
sure pumping equipment is a truck- 
mounted, twin-diesel powexed unit, such 
as that shown in Fig. 1. The most re- 
cently developed high pressure pumps 
are capable of delivering 34 gpm at a 
pressure of 15,000 psi. Even more effi- 
cient and powerful units are being de- 
signed and constructed to meet the in- 
creasing demands of future oil-field- 
treating requirements. 

It is likewise important that only 
high pressure test equipment be used 
on the well itself. Most operators are 
aware of the need for this and little dif- 
ficulty is experienced in this regard. The 
expense of down-hole repair increases 
with depth and any poor grade or faulty 
equipment used in a deep well is in- 
viting expensive trouble. 

Special sub-surface equipment is 
usually necessary in deep well acidizing, 
due to the high pressures needed to in- 
ject the acid into the exposed formation. 
The customary procedure is to incorpo- 
rate a hook-wall packer in the tubing 
string. A hold-down device, either in- 
corporated in the packer or used as a 
separate unit above the packer, should 
be used for safety and convenience. The 
use of such a device eliminates the need 
for high annular hold-down pressure on 
the packer. 

In many acid treatments the amount 
of pressure that can be applied down 
the annulus is too small to allow proper 
acid treating of the formation. For ex- 
ample. a well 15,000 ft deep, having the 
annular space filled with 40 API gravity 
oil, will have a hydrostatic head due to 
the oil of 5360 psi. Hydrostatic head of 
the acid in the tubing will be approxi- 
mately 7000 psi. Assuming 15,000 lb 
tubing weight on the packer, 514-in. 
20-lb casing and 2-in. EUE tubing the 
differential pressure across the packer 
with zero surface pressure would be ap- 
proximately 700 psi attempting to lift 
the packer. From these figures it may be 
seen that high injection pressures would 
require the use of a mechanical hold- 
down device in the tubing string. If the 
annular space is filled with a heavy 
mud, it may not be necessary to employ 
such a mechanical hold-down device. 

A tailpipe should be used below the 
packer in order that the acid may be 
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FIG. 2. High bottom hole temperatures of most deep wells 


necessitate use of special acid inhibitors, in order to provide 
adequate protection to metal well equipment. 


CORROSION RATES OF 
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put directly on the formation. It is 
usually desirable to have tubing swab- 
bed as dry as possible before treatment, 
or to have a suitable circulating head 
incorporated in the packer, so that ex- 
cessive fluids need not be squeezed into 
the exposed formation. This is very im- 


portant in areas where drilling mud is 


not circulated out of the hole before the 
treatment begins. 

Basic chemical used in acidizing deep 
wells is an aqueous hydrochloric acid 
solution, usually of 15 per cent concen- 
tration. To this acid solution are added 
various chemical agents to provide spec- 
ial properties to the acid or to meet 
special well requirements. 

Most important of these addition 
agents is, of course, a suitable inhibitor 
that will operate efficiently at the ele- 
vated bottom hole temperatures en- 
countered in deep wells. The purpose of 
an inhibitor is to protect the metals in 
the well equipment from corrosive at- 
tack by the acid, without interfering 
with the reaction between the acid and 
the formation. Many chemical sub- 
stances are known, both organic and in- 
organic, that will provide various de- 
grees of protection to metal, however, 
practically all of them cease to function 
eficiently at temperatures above 200 F. 

A special high-temperature inhibitor 
has heen developed for use in deep well 
acidizing, that does not break down at 
temperatures as high as 400 F. Some 
idea of its efficiency in comparison with 
ordinary organic inhibitors may be seen 
in the graph shown in Fig. 2. It may be 
seen that this inhibitor provides ade- 
quate protection to well equipment at 
all temperatures that normally will be 
encountered in deep wells. 

Actual field inspections have verified 
the fact that the amount of acid cor- 
rosion taking place when this inhibitor 
is used is negligible. In some instances 
where this special high temperature in- 
hibitor has not been used, it has been 
necessary to replace a large amount of 
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the tubing string. On the other hand, 
using the high temperature inhibitor. 
over 70,000 gal of acid, in several 
stages, were pumped into a well with a 
bottom hole temperature of over 280 F. 
It was necessary to round trip the tub- 
ing string twice during the period in 
which the treating took place, offering 
an excellent chance to inspect the tub- 
ing for metal corrosion. Close examina- 
tion failed to show any appreciable 
corrosion on any part of the tubing. 
The use of high-temperature inhibitor 
is now an integral part of all deep well 
acidizing treatments. 

Primary purpose of acidizing is to 
dissolve out the walls of the flow chan- 
nels, enlarging them and providing a 
more permeable pathway to the well 
bore for the production of oil. There 
are other applications for chemical 
treating, however, that are equally im- 
portant. 

In many instances it is desirable to 
clean the mud cake off the face of the 
formation before a regular acidizing 
treatment is performed. If this mud 
cake is not removed before acid injec- 
tion, the mud may be forced into the 
formation, partially plugging the flow 
channels. This condition could readily 
cause the operator to spend a great deal 
more money than necessary, in order to 
develop properly the permeability of the 
pay section. 

A special solvent, known as mud acid. 
contains chemical additives that allow it 
to react with silicates and bentonitic 
materials. It is frequently used as a wash 
for the purpose of dissolving and dis- 
integrating residual mud sheaths from 
the face of the bore hole. Another im- 
portant application for mud acid has 
been the acidizing of sand formations. 
In such cases. the ability of mud acid 
to remove silt and silicate particles 
serves to open up the formation flow 
channels, allowing increased production. 

In the case of deep well acidizing, one 
of its important applications is as a 


clean-up agent during well completions 
A typical example of this application 
was a 12,300 ft well in the Wilshire 
pool, West Texas, completed in the EF] 
lenberger lime. In completing this well, 
the mud was first circulated out-of the 
hole by filling the well with oil, afte: 
which the face of the formation was 
washed with 500 gal of mud acid. This 
was accomplished by pumping sufficient 
mud acid out of the tubing to cover the 
face of the pay; allowing it to soak fo 
15 min; circulating enough additional 
acid out into the open hole to renew the 
acid contacting the formation; allow 
ing it to soak for 15 min; circulating 
fresh acid into the hole, etc. This was 
continued until the full 500 gal had 
had a chance to react with the residual 
mud cake. 

Spent acid was then reverse circu 
lated out of the well, which came in 
flowing 1600 bbl oil per day. The op- 
erator was quite satisfied with these re 
sults, as this well was toward the edg¢ 
of the field, and decided no furthe: 
treatment was necessary. 

In many cases, a mud acid wash such 
as this is sufficient to kick off a well 
however, it usually is advisable to fol 
low this with an acid treatment injected 
into the formation, in order to increas: 
the production potential of the well. 

Other important chemical addition 
agents used in deep well acidizing are 
surface tension lowering agents and 
emulsion prevention agents. The pri 
mary purpose of both of these agents is 
to facilitate the return of the spent acid 
to the well bore. 

Surface tension lowering agents in 
effect make the acid “slippery” so that 
less pressure is required to force it into 
the oily pores of the formation. Simi 
larly, less formation pressure is required 
to return the spent acid following the 
treatment. In addition, the acid has in- 
creased penetrating ability to enter re 
stricted openings, in a similar fashion to 
its machine-shop counterpart, penetra 
ting oil. 

Emulsion-prevention agents act to 
prevent the formation of an “emulsion 
block” in the formation. Many crude 
oils contain organic substances that act 
as emulsifying agents and will cause 
the oil and spent acid to form a creamy 
emulsion which requires considerable 
pressure to force through a formation 
The emulsion-prevention agents tend to 
counteract these natural emulsifiers, 
preventing the emulsion from forming 
and thus assuring the return of the spent 
acid. As the emulsion producing char 
acteristics of different crude oils differ, 
a number of emulsion-prevention agents 
have been developed to provide the 
maximum efficiency of action for th 
crude from any specific pool. 

The value of acidizing in increasing 
oil production is firmly established. Its 
value is most apparent, however, in 
making otherwise marginal wells eco 
nomically profitable. 

Another well in the Wilshire poo! 
will serve as an illustration. This well 
was completed in the Ellenburger lime 
at a depth of 12,400 ft. This was an edge 
well in the pool, and from drilling logs, 
cuttings, etc., the operator had prac 
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Drilling World’s 
RUGGEDEST 
Rope Sockets 


(Fig. 115) Ruggedness 
— what you look for 
first — is most manifest 
in Acme’s Prosser (WL) 
Swivel Socket. This EX- 
TRA inner-stamina re- 
sults from 53-years' 
cumulated, specialized, 
superior toolmaking. 


Acme's rigid analysis 
specifications _ steel 
— costing EXTRA; pyro- 
miter controlled heat- 
treating and finest pre- 
cision production facili- 
ties assure constant 
highest quality uniform- 
ity. 


(Fig. 116) Acme’s Burns 
(WL) Swivel Socket is a 
valuable TIME-SAVER 

. allows inspecting 
swivel without breaking 
joint. Its swivel action 
doesn't batter pin or 
stem — socket being 
solid below the side 
hole. Also prevents joint 
leakage. 


All Acme Sockets meet 
highest ‘‘double stand- 
dards’ — ours for su- 
perior product and API's 
for specifications. 


Write for Complete 
Information — in- 
cluding prices — 
on these SUPERIOR 
Acme Cable Tools. 


ACM 


Export Office: 
19 Rector St., New York 6, N.Y. 
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tically given up any hopes of making a 
producer out of it. Following a 500 gal 
mud acid clean-up job, there was zero 
production, however the operator de- 
cided to risk an acidizing treatment as 
a “last resort.” Twenty-five hundred gal- 
lons of inhibited acid containing sur- 
face tension lowering and emulsion- 
prevention agents were forced into the 
formation. The well came back flowing 
1180 bbl oil per day. Considering that 
the approximate cost of completing 
this well was around $300,000, it may 
be seen that the decision to acidize 
proved a worth while investment. 

In many cases, individual well condi- 
tions require the use of special treating 
techniques and chemicals. In such 
cases, experience and know-how play 
an important part in diagnosing the diffi- 
culty, and engineering a treatment to 
solve the specific problem involved. 

As an example, another well in the 
Wilshire pool was completed in the 
Ellenburger at a depth of 12,500 ft. The 
well was swabbed in and made 40 bbl 
oil per day natural. It was then treated 
with 37,000 gal of conventional acid but 
showed no sustained increase in pro- 


| duction. 


Apparently the acid was all entering a 
non-productive stratum. In order to de- 
rive any material benefits, it would be 
necessary to acidize selectively the pro- 
ducing zone. 

One very successful method is to em- 
ploy temporary plugging materials in 


FISHING TOOL CO. 
PARKERSBURG W. VA. 
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EVERYTHING 
You Need in 

Acme Tools... 


Acme’s famous ‘‘Dril- 
mor’ Line not only 
provides a tool for 
every drilling or fish- 
ing operation but 
each tool possesses 
more of the finer 
functional features 
and superior product 
qualities you need 
for better in-hole re- 
sults . . . because 
specialized toolman- 
ship of over half-a- 
century accounts for 
the difference. 





Driller’s file isn't co 
plete without Acme 
Catalog and tool-us 
Manual and bit dres 
ing (temperature colo 
chart. Free on reques 


order to divert the acid into a less per. 
meable section. A great many such 
plugging materials have been developed 
and used, most of which may be classi- 
fied as follows: 

1. Acid-soluble fillers 

2. Oil-soluble fillers 

3. Self-liquefying thickened acids 

!. Water-soluble temporary plugs 

5. Plastic fillers 

In this particular case, 2000 gal of a 
highly viscous, thickened acid solution 
was first pumped into the well. This en- 
tered the highly permeable section, 
where the resistance to flow of the vise- 
ous fluid caused it to act as a temporary 
plugging agent in that particular zone, 
This thickened acid was in turn fol- 
lowed by 8000 gal of inhibited acid con- 
taining surface tension lowering and 
silicate control agents. The most per- 
meable zone being blocked. this acid 
was forced to enter the tighter oil-bear- 
ing zone. That this was accomplished 
was made evident by the fact that fol- 
lowing this treatment, production in- 
creased from 40 to 960 bbl per day. 

In many formations, the presence of 
finely divided silicates presents a special 
problem in acidizing. These silicate par- 
ticles, when brought in contact with 
acid, or even a spent acid solution, tend 
to swell up until they take up a much 
greater volume than they originally oc- 
cupied. In such cases, the resulting re- 
duction in permeability may completely 
nullify any advantage derived from the 
acidizing treatment. 

Special silicate-control agents, added 
to the acid, tend to minimize such swell- 
ing and reduce any possible obstruction 
to production that these silicate par- 
ticles might otherwise present. 

A typical example of the value of 
such silicate-control agents was shown 
by a well located in the Benton pool. 
Drilled to a depth of 12,700 ft and com- 
pleted in the Devonian lime, it was 
originally completed with 500 gal of 
acid for an initial production of ap- 
proximately 300 bbl per day. Produc- 
tion on this well gradually declined to 
115 bbl per day, when it was decided to 
restimulate it with 3500 gal of conven- 
tional acid. Following the treatment, the 
maximum the well would produce was 
65 bbl per day, swabbing. 

Examination of cores showed evidence 
of considerable silicate swelling. As a 
result, an additional treatment was made 
using 4000 gal of acid containing the 
silicate-control agent. Following this 
application, the well made 563 bbl per 
day, flowing. 

In conclusion, it may be pointed out 
that wells are like individuals; each has 
its own characteristics and pecularities, 
and presents a unique problem to the 
service engineer. But with the proper 
equipment, chemicals, and the exper! 
ence gained from thousands of previous 
jobs, he is well equipped to handle 
whatever situation may arise. With 
deeper and deeper drilling, this means 
new problems and equipment requlre- 
ments, but newer chemicals and more 
powerful pumping equipment are con 
stantly being developed in anticipation 
of the problems of tomorrow. * 
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Job Opportunities With Geophysical Contractors’ 


To a large extent the geophysical con- 
tracting companies have been responsi- 
ble for the development and introduc- 
tion of geophysical methods for oil ex- 
ploration, and it was primarily through 
their sales efforts that geophysical 
methods gained rather quickly the al- 
most universal acceptance of oil oper- 
ators. Geophysical methods in the early 
days were viewed with a very skeptical 
eye. The writer can recall that as party 
chief on one of the first reflection seis- 
mograph crews to work in California. 
very short jobs were performed on the 
basis that the client was not obligated to 
pay anything unless he was entirely 
satisfied with the results. Even on this 
basis customers were hard to find as the 
slogan, “Double your money back if not 
satisfied,” had not yet come into vogue. 
When one stops to consider that our 
instruments and techniques were rather 
primitive and we could drill holes no 
deeper than brawn, muscle, and a hand 
auger would permit, it is apparent that 
the pioneers in this field did not lack 
courage and confidence even though 
their good sense might be open to 
question. 

Contracting companies have also 
played the major role in the continued 
improvements in instruments and tech- 
niques that have taken place and that 
have brought geophysical exploration to 
its present day effectiveness. As the geo- 
physical effort expanded, oil companies 
more and more started their own geo- 
physical departments and began oper- 
ating their own crews. but although no 
precise statistics are available. I am 
quite sure that at all times the number 
of crews operated by the contracting 
companies exceeded those operated by 
oil companies. Today most of the very 
large oil companies operate their own 
geophysical crews, but it is a generally 
accepted policy for these companies to 
contract for approximately half of their 
crew requirements. Very few of the 
small and medium size oil companies 
have their own geophysical departments, 
and these companies, of course, depend 
on the contracting companies for their 
geophysical work. 

Thus, the geophysical contracting 
companies have always had, and it is 
believed always will have, a major role 
to play in the exploratory effort of this 
country as well as foreign countries. 


*Presented at Pacific Coast Section Meeting 
of AAPG, May 4, 1953. 

*President of Western Geophysical Company 
of America. 
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It seems logical. moreover, that this 
should always be so since the oil in- 
dustry has always encouraged and has 
depended on service companies for prac- 
tically all the services, instruments, and 
tools it requires for its ramified explora- 
tory, drilling. and producing activities. 
After all. geophysical exploration is a 
very technical and specialized field, and 
it is not unreasonable to suppose that an 
experienced, adequately financed. well 
managed, and resourceful contracting 
company whose top management and 
entire personnel are concerned only 
with geophysical work should, in gen- 
eral. be able to perform this work more 
efficiently than a larger company with 
many diversified interests. 

Thus. it may be expected that geo- 
physical contractors. as a whole, will 
prosper as long as there is a need to 
search for oil. This does not mean. of 
course, that every geophysical contrac- 
tor will survive the return of normal 
competition, for frankly, during the past 
several years the demand for seismic 
crews has been so great that anyone 
with a few tin cans and some dynamite 
could have set himself up in business 
and even reaped large rewards. This 
situation is now happily being rectified 
and will result in placing the geophysi- 
cal contracting industry on an even 
firmer and more secure foundation. 

Now what are the opportunities for 
young men with the proper educational 
background with geophysical contract- 
ing companies? There has always been 
a shortage of well trained young geo- 
physicists, and this shortage is as great 
today as it has ever been in the past. | 
am referring, of course, to qualified men 
with the proper outlook and with a thor- 
ough training in physics, mathematics. 
and geology. Although it is true that the 
tremendous expansion in geophysical 
activity, witnessed especially during the 
last five years, cannot continue indefi- 
nitely, and, in fact, has already begun 
to level off, the need for capable and 
skilled geophysicists will remain great 
for a very long time. Therefore, those 
who enter the field of geophysics today. 
can look forward to a very rewarding 
and attractive future, and this will be 
especially true of those with one ot 
more years of graduate work. 

Father Macelwane, in his paper on 
geophysical education published in the 
January issue of Geophysics, quotes a 
remark made by President Hodgkiss to 
the effect that to be a real geophysicist. 
a man should have a doctor’s degree in 





mathematics, another one in physics, and 
another in geology.” 

Obviously, there are very few of us 
in geophysics who can even approach 
this ideal, but for those who can com. 
bine these qualifications even in a small 
measure, geophysics offers almost un- 
limited opportunities. As more and 
more of the readily definable oil struc. 
tures are discovered, geophysicists will 
be foreed to devote greater attention to 
the more elusive and complicated oil 
traps in order to maintain and cen. 
stantly increase our oil reserves. In 
order to do this, geophysicists must de- 
vise and employ new approaches, new 
techniques, and new methods, and those 
who can contribute to these advance. 
ments will reap both rich, financial re- 
wards and great personal satisfaction. 

Now what must a young college 
graduate starting out with a geophysical 
contracting company be prepared to 
face during his first years of employ- 
ment? First of all, he must be prepared 
to move frequently from one town to 
another, and not infrequently even great 
distances. After he has had a few years’ 
experience he has the choice to accept 
foreign assignments, although this is 
not obligatory. At the start of his career 
a single man will have an easy time. A 
married man with no children will not 
find it too hard if he and his wife enjoy 
traveling and prefer the smaller towns 
to the big cities. A man with children 
will, in general, be better off to seek em- 
ployment with an oil company with per- 
manent headquarters, or if he is quali- 
fied, in the research laboratory of a con- 
tracting company. 

On reporting to a field crew, a young 
graduate will be given the opportunity 
to perform various jobs in the field to 
familiarize himself generally with all 
the operations of the various field units. 
after which he is assigned to the field 
office. Here he will begin his real train- 
ing beginning with computations of the 
data, then learning to pick the records, 
and eventually making interpretations 
and the final maps. A capable, alert, and 
industrious individual with a good edv- 
cational background can become 4 
party chief in charge of a seismic field 
party in as short a period as two years. 
although; in most cases, he will require 
three or four years. This is true, ol 
course, only if he has the innate apt 
tude that is required of a good inter- 
preter. A good seismic interpreter must 
have exceptional judgment and _ high 
professional integrity. He must care 
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fully sift and analyze the data and must 
proceed uncompromisingly on the as- 
sumption that all the data can be 
rigorously and scientifically reconciled 
io fit a consistent picture. After he has 
exhausted every possibility of recon- 
cling the sometimes conflicting data. 
he must then have the ability and even 
the fortitude finally to use his imagina- 
tion to force a reconcilation and arrive 
at a final conclusion, even if this neces- 
sitates discarding or manipulating some 
of the data or making certain reasonable 
assumptions. He must do all this in a 
logical and consistent manner, and in 
such a way that another skilled inter- 
preter will not find his reasoning faulty 
even though he might at times disagree 
with his conclusions. This is a knack 
that is hard to define, but is readily 
spotted by his skilled superiors. 

If a party chief has this knack and 
has other personal qualifications, he will 
require only a few years before he is 
given the opportunity to become a 
supervisor of two or three crews. 

As a supervisor he is more or less 
permanently stationed in the town or 
city where oil companies employing his 
crews maintain district offices, and, in 
general, he may consider himself as be- 
ing permanently situated. 

From the position of supervisor, his 
next advancement would be to the posi- 
tion of regional supervisor and company 
vice president by which time he would 
usually share in a significant and direct 
manner in the profits of his company. 

In general, the starting salaries of the 
major contractors compare favorably 
with those paid by the oil companies. 
As a rule, however, salary increases and 
promotions are given much more fre- 
quently, and special abilities and efforts 
are more quickly recognized and re- 
warded. A contracting company’s very 
existence is dependent on the quality of 
its personnel, and it is natural, there- 
fore, that the well-being and content- 
ment of our men are of primary im- 
portance to us. Most of the principal 
oficers are usually in personal contact 
with at least every technical man, and 
each employee quickly begins to feel 
that he is a part of the company. 

As an example of what is being done 
in the contracting field, our company. 
wo years ago, instituted a profit shar- 
ing plan whereby 35 per cent of the net 
profits before taxes were paid into this 
plan. Last year this meant that for 
every dollar of earnings that the com- 
pany retained after payment of income 
taxes, the employees received through 
the profit sharing plan $1.15. The plan 
is so devised that after 15 years with 
the company his share becomes fully 
vested and he can withdraw his share of 
the fund either in a lump sum or in the 
form of an annuity. This plan is indica- 
tive of the paramount importance that 
contracting companies place on the re- 
tention and obtaining of good personnel. 
_ In conclusion, may I state that if one 
ls a sincere and conscientious worker 
and has the basic educational require- 
ments, the field of contract geophysics 
offers unexcelled opportunities and a 
very interesting and exciting career. * * 
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maintenance costs. You get them all with Alten 
Pumpers because each must prove itself in severe 
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factory tests before shipment. 


Then too, Alten Units are equipped with better 
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engineered, trouble-free, Helical gears — flam« 
hardened for longer life. 
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YOU GET THESE ADVANTAGES WITH ALTEN HELICAL GEARS: 


EXTREMELY ACCURATE GEAR 
TEETH 

Continuous direction of hob results in 

cutting accuracy beyond that obtain- 

able from the shaper process which 

produces herringbone gears. 


REDUCED SHOCK LOAD 
Impact or backlash loads are 10 to 
20% lower than those on herring- 


bone gears because Helix angles are 
50% lower. 


MAINTAIN PERFECT TOOTH 
PROFILE 

Because Helical Gears have no un- 

flexing centers, stress is evenly dis- 

tributed over entire face of gear 

teeth. Tooth profiles are perma- 

nently retained. 


FLAME HARDENED TEETH 

Gears are precision cut from finest 
alloy stecl and shaved for perfect 
profile then flame hardened for high- 
est surface hardness obtainable. 


=—ALlTsN— 


Foundry & Machine Works, Inc. 
LANCASTER, OHIO 






To obtain more information on products advertised see page E-41 
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Space-Saving Compactness that 

/ permits installation under difficult space 
limitations. Even flow line connections are 
provided in the body—no spools or similar 


equipment are needed! 





i.e 


Does Opening Bore is provided for 








passing bits, reamers and other abnor- 
mally large tools by simply rotating the 
bonnet 1/6 turn. This locks—or unlocks—the 
internal mechanism so that equipment that will 
pass through the casing will also pass through 


the unit. 
14 
OV o 


Any Shape Kelly — whether 
3 square, hexagon or octagon—is 
sealed off continuously while in 
the unit. Also, the varying diameters of 
the drill string—drill collars, subs, 
couplings, tool joints and drill pipe 
(whether flush joint, upset or coupled) 
all readily pass through the unit 
without losing the pressure- 
tight seal—because the Stripper 
Rubber automatically expands 
and contracts to pass them. 











Continuous Pressure Protection js 
q assured by the flexible Stripper Rubber 

which fits tightly around the drill String, 
No manual adjustments—no outside mechani- 
cal or hydraulic pressure—are necessary to 
maintain the seal while drilling, or while going 
into or coming out of the well. 








the kelly—not one inside the other. There- 

fore, wear on the Stripper Rubber is neg- 
ligible and a pressure-tight seal is maintained. 
In addition, all rotating loads are carried on 
separate thrust and radial bearings to with- 
stand a combination of horizontal or vertical 
loads. Bearings are pre-packed with heat-re- 
sisting lubricant! 


5 The Stripper Rubber Rotates with 








Stripper Rubber continues to maintain its 

pressure-tight seal around the drill string 
while a patented barrier of steel latches pre- 
vents damage to the Stripper Rubber as coup- 
lings, tool joints and other variable diameters 
are pulled through it. This steel barrier also 
prevents the rubber from extruding under high 
well pressures. 


Gir Pulling Pipe out of the well, the 


The Shaffer Combination Rotating 
Blowout Preventer and Stripper 


is the most advanced equipment yet perfected for auto- 
matic pressure control because it embodies so many 
unique advantages in one unit. 


| Moreover, its operating simplicity is unequaled. 
















HING T Ma 
MENT Fis! d Taft A. 
NG AND CONTROL EQUIP ops: santa Fe Springs Dar hk 
ESSURE DRILL! nia Service Shop West Second S 
HIGH PR California + Califor nao my — put 













+o 
cunreen TOOL WORKS: one’ Navigation BIv* . an 
ous . 
OKLAHOM 
ve AINGTON. 
CASPER, 
export SALES orre 


OF OM TOOL | 


LEADERSHIPY, 


There’s nothing to remember—or forget—w hen pressure 
emergencies threaten because this unit automatically 
seals off around the drill string as soon as the tools are 
lowered into the well.. 
tight seal—without attention—throughout all sub- 
sequent drilling operations, including the adding or 
removing of drill pipe. 


.and maintains this pressure- 


Contact your nearest Shaffer repre- 
sentative for complete details — or 
write direct. 


Send for your free copy of the 1953 
Shaffer Catalog. 


See pages 4611 to 4686 of your 
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ADMIRING the new Falcon Seaboard Drilling Company organiza- 
tion chart are J. L. Strauss, vice president in charge of the Mid- 
Continent area, Tulsa, and C. W. Alcorn, vice president in charge of 
the Gulf Coast, Houston. Chart was completed before the Interna- 
tional Petroleum Exposition for use of the personnel as they visited 


the show and the company’s main offices. 


B of M Reports on Analyses 
Of Kansas Brines Formation 


Results of analyses of 600 brine sam- 
ples from various Kansas oil fields are 
included in a Bureau of Mines report 
released by U. S. Department of Interior 
Secretary Douglas McKay. 

The report was prepared by Cleo G. 
Rall, chemist, and Jack Wright, technol- 
ogist, of the Bureau’s Petroleum Experi- 
ment Station, Bartlesville, Oklahoma, 
under the direct supervision of D. B. 
Taliaferro, principal petroleum engineer 
at the station. 

Dr. C. W. Seibel, regional director of 
the Bureau’s Region VI office in Ama- 
rillo, pointed out that the work upon 
which the report is based was conducted 
under a cooperative agreement with the 
Kansas State Board of Health. Seventy 
oil - producing companies supplied the 
brine samples and pertinent information 
essential in preparing the report. 

Included in the new report is a brief 
description of the methods used in sam- 
pling, and the procedures followed in 
analyzing the samples. 

Also included are a discussion of the 
calculations involved in expressing the 
results of water analyses in accepted 
units and a cross-indexed table showing 
the analyses according to the legal de- 
scription of the well locations. 

A free copy of Report of Investiga- 
tions 4974, “Analyses of Formation 
Brines in Kansas,” may be obtained from 
the Publications Distribution Section, 
Bureau of Mines, 4800 Forbes Street, 
Pittsburgh 13, Pennsylvania. 


Offices, Lab Enlarged 


The Indian Drilling Mud Company, 
Oklahoma City, for the third time in 
eight years has enlarged its general of- 
fices and laboratory. Need for more 
office space led to the addition of ap- 
proximately 75 per cent more floor 
space, and the laboratory was also en- 
larged. R. M. Ross, president, also an- 
nounced the opening of a fully stocked 
warehouse at Price, Utah. 
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Oil Men Get 


Four citations for service were award- 
ed and two gifts of appreciation were 
presented by the Mid-Continent district 
of the Division of Production, Americar. 
Petroleum Institute, at the district’s 
spring meeting in Tulsa, Oklahoma. 

Receiving citations were: W. K. 
Whiteford, Gulf Oil Corporation, Pitts- 
burgh, who served as district chairman 
in 1931 and secretary-treasurer in 1928; 
C. D. Watson, The Carter Oil Company, 
Tulsa, district chairman in 1928; Glenn 
M. Stearms, British American Oil Pro- 
ducing Company, Dallas; and Henry 
C. Miller, Globe Oil and Refining Com- 





H.-J. Gruy 


Gruy and Durst Form 
Consultant Partnership 
H. J. Gruy and Roy T. Durst have 


announced the formation of a partner- 
ship to serve as consultants to the Pe- 
troleum Industry, specializing in ap- 
praisals, reserve estimates, and manage- 
ment of drilling and production opera- 
tions. Gruy, a graudate of Texas A & M 
College, has been a consulting engineer 
in Fort Worth since 1950. Durst has been 
in Fort Worth since 1949 as general pro- 
duction superintendent for the Rowan 
Oil Compnay. He is also a graduate of 
Texas A & M College. Both are reg- 
istered professional engineers. 


R. T. Durst 





CITATIONS for meritorious service to the Rocky Mountain di 
trict, API, Division of Production were presented by John G. Pew 
vice president of Sun Oil and API vice president for Division of Pro 
duction. Recipients of citations were: C. L. Larson, Jr., Stanolind, Cas 
per, Wyoming; W. M. Saxon, Pure Oil, Billings, Montana; H. H 
Healy, Ohio Oil, Casper, and Claude Peavy, Phillips, Denver 


Citation and Gifts of Appreciation 


pany, Wichita, chairman of 
arrangements for 1952, district vice 
chairman from 1939 through 1941, and 
district secretary-treasurer in 1938 
Each citation reads as follows: “Th: 
advisory committee of the Mid-Contin 
ent District has duly resolved on behalf 
of the membership that the named man 
be awarded this ‘acknowledgement of 
distinguished and meritorious servicé 
in sincere appreciation of his many 
contributions to the affairs of the dis 
trict, and in recognition of his con 
structive leadership as in the offices he 


has held.” 


; 
fenerai 





C. H. Johnson 


GSI Forms Marine Division 
With Johnson as Manager 


Geophysical Service Inc. has an 
nounced formation of a marine division 
to handle GSI field parties engaged in 
offshore seismograph exploration 

Announced at the same time was the 
affiliation of Curtis H. Johnson with GS! 
as manager of the new division. 

Johnson has established division head 
quarters in Dallas at offices of Geophysi 
cal Service Inc., 6000 Lemmon Ave. He 
moved to Dallas from Los Angeles 
where he was assistant chief geophysi 
cist with General Petroleum Corpora 
tion. engaged in offshore work. 
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MIS SidgN 


SUPER= SERVICE LINERS WITH 
SATIN FINISH* SAVE YOU TIME 
AND MONEY BECAUSE THEY 
OUTPERFORM AND... 


*Trade Mark Registered U. S. Patent Office. 





| aes 


Why Super-Service liners were dr 


up in a Satin Finish 


With the continuous in- 
crease in mud pump pressures, it 
became evident to Mission engi- 
neers several years ago that an im- 
proved type liner could save the industry thousands of dollars a year. Too many 
piston failures could be traced directly to the liner as the main cause of failure. 

So Mission set out to eliminate these causes of liner failure . . . and to 
produce a better liner IN A COMPETITIVE PRICE RANGE to match the long-life 
quality of Mission Pistons, Valves and Rods. 

First, Mission selected forgings of special alloy steel for careful heat treat- 
ment to secure a deep, file-hard case. Precision machining and rigid inspections 
followed. 

Then, Mission did what no other liner manufacturer has ever done . 
before or since. To liner bores that were accurately honed to extreme smooth- 
ness, Mission applied the exclusive Satin Finish process* WHICH PRODUCES A 
FINER, MORE ULTRA SMOOTH FINISH THAN CAN BE SECURED BY REGULAR 
HONING OR GRINDING. is 

That's why Mission Super Service Liners with Satin Finish have proved 
beyond question to insure longer life for liners and pistons. Available through 
supply stores. 
































Want Production 
from sandy holes?... 














WITH PATENTED* TOP LOCK AND VALVELESS PLUNGER 


Now you can use a “macaroni string” pumping in- 
stallation without hollow sucker rods in problem 
wells of any depth. With the new Pacific Type “M” 
insert oil well pump, sand and abrasives are sealed 
out above the pump end by means of a fluid well; 
thus plunger and liners are fully protected. With 
the valveless plunger assembly the plunger acts as 
a “macaroni string” in the pump and the tubing 
above the seal functions as a “macaroni string” 
above the pump. Pacific Type “M” Plunger Pumps 
meet all API standards. 


“PATENT NUMBER 2509223 


Send for New Bulletin 120... 


HUNTINGTON PARK, CALIFORNIA 
Export Office: Chanin Bldg., 122 E. 42nd St., New York — Offices in all Pricipal Cities 
MID-CONTINENT DIVISION: 1221 E. Ist St., Tulsa, Oklahoma 

DISTRIBUTED IN CANADA BY: Lucey Export (Canada) Ltd., 1215 9th Ave., Calgary 
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ZACH BRINKERHOFF, Brinkerhoff 


Drilling Company, Casper, presented Carl 
Young, API director, division of produc- 
tion, with a watch and momento from the 
Rocky Mountain district, during the spring 


| meeting in Casper. Presentation was on 
} £ 


occasion of Carl Young’s retirement this 
year, after 29 years of service with API. 


| Secondary Recovery Will 


Add to U.S. Oil Output 


Stepped - up secondary recovery pro- 
grams by Gulf Oil Corporation and as- 
sociated producers will recover hundreds 


| of millions of barrels of oil unsalvagable 


by normal methods, oil men told the 
company’s production engineering con- 
ference recently. 

George Hetherington, staff reservoir 
engineer, opened the Secondary Recov- 
ery session with the statement: 

“As the cost of finding new oil rises, 
Gulf and the industry are looking more 
and more to methods for increasing the 
recovery from fields already productive 
to maintain production.” 

In the company’s Tulsa division, M. R. 


Smith, secondary recovery engineer, Tul- 
| sa, declared secondary recovery projects 
| are in operation on 7463 acres. He de- 


scribed gross oil production from these 
fields as “averaging 15,022 bbl per day 
as compared to an estimated normal 


| rate of 6529 bbl per day without fluid 


injection.” 

In fields where the division operates 
leases, he said, the total increased oil 
from secondary recovery would amount 
to well over 100,000,000 bbl eventually. 

G. J. Clarke of Mene Grande Oil Com- 
pany stated that a program of both gas 
and water injection for Eastern Vene- 
zuela, recommended in 1945, has un- 
dergone constant expansion ever since. 

It will be extended further in the fu- 


| ture, he said, because: 


“Experience to date has shown that a 
number of the sands . . . in this part of 
Venezuela are excellent prospects for 
gas and water injection . . . particularly 
where they are begun early in the pro- 


| ducing life of the reservoirs.’ 
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News 


Progress Made in Minimizing Earthquake Damage 


Oil producers in the Wilmington-Long 
Beach area are making substantial prog- 
ress in developing ways and means to 
minimize earthquake damage to oil 
wells, the Division of Production of the 
American Petroleum Institute was in- 
formed at it Pacific Coast district meet- 
ing in the Statler Hotel. 

The. report was made by D. L. Rob- 
erts, production superintendent of E. B. 
Hall and Company, Wilmington, Cali- 
fornia, at a group technical session. 

Protective measures have gone 
through the following methods, Roberts 
said: (1) attempts to increase the 
strength of casing strings to withstand 
stresses induced by earth slippage, and 
introduction of devices permitting 
lengthening or shortening of strings 
without damage, (2) attempts to pro- 
vide sufficient room for movement 
around casing strings, (3) expansion of 


the latter program in both depth and 
geographic area, and (4) development 
of special annulus pack materials to 
maintain maximum free space around 
casing strings. 


National Supply Plant Set 
A. E. Walker, president of The Na- 


tional Supply Company, has announced 
that the company has arranged to ac- 
quire an 80-acre plant site in Gaines- 
ville, Texas. Plans are under way to 
erect a plant having about 10,000 sq ft 
of space and employing about 300 peo- 
ple when in full operation. The cost 
will be in neighborhood of $3,500,000. 

Gainesville is well situated to serve 
the big oil producing centers of the 
Mid-continent and Southwest. It is on 
the Santa Fe Railroad and a main high- 
way from Fort Worth and Dallas to 
Oklahoma City. 


NEW OFFICERS OF API, Division of Production, Rocky Mountain district, are: Wil- 
liam M. Schul, E. N. Dunlap, J. Howard Barnett, J. S. Leonard, A. F. barrett and T. A. 
Atkinson. Not present were H. C. Scoville, O. C. Arnold and Walter F. Forbes. 


WHING DING COMMITTEE of the Los Angeles Chapter of Nomads. Standing: Jim 
Hughes, Lane-Wells Company, president of the chapter and ex-officio member; Ox Morgan, 
Oil Well Manufacturing Company. Seated: Babe Doyle, Hydril Company; Joe Schlarb, 
Chiksan Company; Dick Winder, Chiksan Company; Leo Cypher, Baash-Ross Company. 
Not shown: Jerry Engstrand, Grant Oil Tool; George Gutekunst, Gardner-Denver Com- 


pany; Bill Wilson, Web Wilson Oil Tools, Inc. 
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STANDARD 


OF THE 
PETROLEUM INDUSTRY 


Since 1905 





Refau type A 





TRAVELING BLOCKS 


... built for hard, rugged use 
under the most strenuous 
conditions. Supporting members 
in which bearings are housed 
and to which load is transferred 
are solid, 2” thick steel slabs 
They provide part of the weight 
which gives the blocks a free- 
running movement in falling 
with no load. Helps to spool the 
wire line easily on the draw 
works drum when going up light. 
Expert workmanship makes all 
parts interchangeable. Regan 
time proven dual bearings with 
integral pins rotating with the 
sheave. Sizes from 160 ton 

to 300 ton capacity. 


Write for special bulletin. 












SAN PEDRO, CALIF. 


FORT WORTH, TEXAS 
Exclusive Mid-Continent and 
Export Distributor: 

MID-CONTINENT SUPPLY CO. 











{General Offices: Fort Worth, Texas 
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SAVE ON YOUR 
PULLING 
JOBS 



































THE 


WILSON HYDRAULIC PULLING TOOL 
PLUS THE 


WILSON HIGH PRESSURE SERVICE PUMP 








Here is a service combination that can't be beat—a 
Hydraulic Pulling Tool that you can’t stick in the hole 
and a high pressure Pump at a reasonable charge. 


The Wilson Hydraulic Pulling Tool is the ‘‘safest’’ 
tool you can run. There are no ‘‘J”’ slots; it is not neces- 
sary to rotate and no matter how hard the Pull on the 
fish’ no additional thrust is applied against the casing 
with the Anchor slips. 








The small, powerful pump (pictured above) is trailer 
mounted and rented at a fraction of the fee generally 
charged for pumping service. 


On your next Pulling Job—contact the nearest Wilson 
Supply Store—or phone the ‘Fishing Tool Division” 
Wilson Supply Company, 1301 Conti Street, Houston, 
Texas BL-0471—CA-6329. 


e 
THIS SERVICE ALSO AVAILABLE THRU: 
D & W TOOL CO. J & K TOOL CO. 
Corpus Christi, Texas Odessa, Texas 


BOWEN FISHING TOOL CO. 
Santa Fe Springs, Calif. 





er 


WILSON SUPPLY COMPANY 


Branch Stores 1301 nti St. (Corner of Walnut) Sales Offices 
TEXAS: Alice, Corpus Christi, Victoria, Bay 30 Co s DALLAS, TEXAS 
City, Columbus, Barkers Hill, Liberty, Beau- LA 
mont, Kilgore, Monahans. HOUSTON, TULSA, OK “A 
LOUISIANA: Lake Charles, New Iberia, SHREVEPORT, LA. 
Houma, Harvey, Shreveport. TEXAS NEW ORLEANS, LA. 


—— 
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METAL-TO-METAL SEAL 
IN W-K-M VALVES 

INSURES COMPLETE SAFETY 

_ | UNDER ALL CONDITIONS 
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Under high temperatures or during a fire 
W-K-M Valves hold tight whether they are in open 
or closed position. Metal-to-metal seals at the 
critical points insure complete safety under a 
conditions. There are no ‘‘O’’-rings, synthetic gas 
kets or inserts of any kind to burn out and cause 
leakage. ‘ 







~oe ipnsonganenesse 














Even if the plastic packing should burn com 
pletely out, you still have a leak-proof closure « 
leak-proof conduit because the line pressure cannot 
enter the valve body when the valve is in open o 
closed position. 






























> Full through-conduit flow without turbulence 
J pressure seal bonnet and superfinished roller bea: 
ing stems for easy operation are a few of the othe: 
r operational advantages of W-K-M Valves whict 
/ have made them standard equipment for Christma 
trees the world over. 
) 
| W-K-M COMPANY 
P. O. BOX 2117 HOUSTON 1, TEAXAS 
2330 E. 8th St., Los Angeles, Calif. 
EXPORT OFFICE: 30 Rockefeller Plaza, New York, N. Y 
| Whos. 
A. Eighty Percent of the World’s High Pressure Wells 
saan 





are Controlled with W-K-M Valves 














What's 


Doing in Drilling 





NORTH DAKOTA 
% The Tioga field in North Dakota has 


been extended by completion of the 
M. B. Rudman-New Concord Hans Han- 
son No. 2 well in Mountrail County. 
Raymond Williams, general manager for 
the M. B. Rudman properties, an- 
nounced that well flowed approximately 
2000 bbl of oil per day through open 
l-in. choke and 325 bbl a day through 
12/64-in. choke from the Madison for- 
mation. 

Williams also stated that this appears 
to be the best well that they have com- 
pleted in the Tioga field. M. D. Rud- 
man has four producing wells in the 
Tioga field and one in the Beaver Lodge 
field, both in the Williston Basin. 


MONTANA 


*% Shell Oil Company announced the 
discovery of the largest producing oil 
well in the Williston Basin when Cabin 
Creek Unit 22-33 flowed on production 
tests from the combined Ordovician and 
Silurian zones at a daily rate of 4253 
bbl of clean oil, according to J. E. Clark, 
Rocky Mountain division manager. Dis- 
covery well produced 30.8 deg gravity 
oil. Nearest production is 13 miles north 
in the Pine field, discovered by Shell in 
January 1952. 

Cabin Creek Unit 22-33 is Shell’s 
third oil discovery on the Baker-Glen- 
dive anticline and the fifth in the Mon- 
tana part of the Williston Basin. 


LOUISIANA 


% The Ohio Oil Company has an- 
nounced discovery of a new productive 
sand in the Phoenix Lake field, Cal- 
casieu Parish. The company’s deep wild- 
cat test, Edgar W. Brown, Jr., Well No. 
26, encountered 64 ft of net effective 
sand between depths of 8421 and 8523 
ft where drilling was stopped and the 
well completed. 

On state potential test in the interval 
between 8494 and 8505 ft, the well pro- 
duced 326 bbl of oil and 335,000 cu ft of 
gas per day through a 10/64-in. choke, 
with a tubing pressure of 1660 lb. Grav- 
ity of the oil was 41.3 API. The com- 
pany estimates that the well is capable 
of producing 5000 bbl of oil per day. 

*% Texas Gulf Producing has completed 
its No. 1 Octave Aucion in Lake Long 
field of La Fourche Parrish to open the 
second producing zone in that field. 
Flow was 25 bbl of condensate plus 
2,500,000 cu ft of gas per day through 
16/64-in. choke. The new well was 
originally drilled by Fohs Oil Company 
to a depth of 10,218 ft, and was deep- 
ened by Texas Gulf to 11.796-806 ft. 
Tubing pressure was 2400 lb. 

*® Another one-half mile step out wild- 
cat to Sunray Oil Corporation’s three 
other successful wells in the Northwest 
Branch field, Acadia Parish, Louisiana, 
has been reported. Sunray’s Clemance 
Fontenot No. 1, has not only indicated 
for commercial production the zones en- 
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countered in the previous test wells, but 
reveals, in addition, approximately 16 
ft of a new sand in the lower NB sec- 
tion, which was perforated at 11,174-82 
ft. This sand in the Clemance Fontenot 
tested to flow at a rate of 2,350,000 cu ft 
of natural gas per day, producing 252 
bbl daily of high quality distillate. Gas 
oil ratio of the lower NB section is 
9330:1 and the top tubing flowing pres- 
sure was measured at 4790 lb. 


VENEZUELA 


% A new oil discovery has been made 
in the state of Barinas in western Vene- 
zuela. It is Venezuelan Petroleum Com- 
pany’s well, 86 per cent owned by Sin- 
clair Oil, which showed oil in two zones. 
One zone was found at 9140 ft, and pro- 
duced about 600 bbl of oil a day, and 
the shallower zone was hit at 8986 ft 
and is flowing at rate of 312 bbl a day. 
Oil from both sections is 2714 gravity. 


OKLAHOMA 


* A new well has been added to the 
Little Chief pool of Osage County. It is 
the Sunray Oil Company’s No. 6 Osage, 
which flowed 280 bbl of new oil in 12 
hours through a 20/64-in. choke. Flow 
is from the Burbank sand . 

* Big Chief Drilling has announced 
completion of a new well in a new Okla- 
homa County pool opened recently east 
of the West Edmond field. Perforated in 
the Dolomite at 6491-97 ft the well 
flowed 8,000,000 cu ft of gas with 4 bbl 
of distillate per hour, and from the Wil- 
cox flow was 2,500,000 cu ft of gas and 
2 bbl of distillate per hour. 

*% Stanolind Oil and Gas Company has 
completed its No. 2 Tyer “B” in Carter 
County, flowing 396 bbl of oil per day. 
Well was plugged back from 4600 ft to 
4541 ft and hit pay at 448] ft in Hefner. 
Allowable is 70 bbl of oil per day. 

*% A new well has been completed in 
the Camp pool of Carter County. It is 
Sohio Petroleum’s No. 5 Ragsdale, which 
was completed in the Ragsdale sand. 
Perforations were made at 4540-79 ft to 
flow 202 bbl of oil in 24 hours through 
a 20/64-in. choke. 

% In the Kendrick pool of Lincoln 
County Sun Oil Company has a new well 
flowing 300 bbl of oil in 314 hours. The 
company’s No. 4 Inman was given a total 
depth of 3436 ft, and plugged back to 
3371 ft. From there it flowed 300 bbl of 
52 gravity oil in 314 hours through a 
34-in. choke with gas oil ratio of 791 to 1. 


TEXAS 
% The Headlee No. 2 well has been 


completed in Ector County by the Texas 
Gulf Producing Company. New well is 
in the Headlee field, and on preliminary 
test flowed 700 bbl of oil daily with no 
water, through a 14/64-in. choke. Flow 
is from perforations at 13,338 to 13,410 
ft, and tubing pressure was 1300 psi, 
with casing pressure 800 lb. Total depth 
is 13,526 ft. 
% American Trading and Production 
Company has given the White Flat mul- 
tipay field of Nolan County another pro- 
ducing zone. It is the Hickory sand of 
Cambrian age, in which indications of 
new pay zone were found. Other pro- 
ducing zones are Strawn, Caddo, Con- 
glomerate, Odom, and Ellenburger. 
% The Pennsylvania formation has been 
opened in the McKeon-Strawn field of 
Grayson County at Larson and Thomas’ 
No. 1 Mrs. Joanna Moss. The well flowed 
165 bbl of oil a day through a 15/64-in. 
choke with a gas-oil ratio of 225-to-1. 
Flow is from perforations at 7560-90 ft. 
* Texas Eastern Production Corpora- 
tion has announced completion of its 
well No. 2 on the Hagist Ranch Unit 
No. 1 in Duval County in Southwest 
Texas. The well was completed in ap- 
proximately 51 ft of net pay sand in the 
Upper Wilcox horizon with an open flow 
potential of 21,200,000 cu ft of gas per 
day. Total depth of the well is 7159 ft. 
According to the announcement, the 
well will be connected with the Wilcox 
Trend Gathering System, Inc., of Dallas, 
Texas, which is currently nearing com- 
pletion on the construction of a pipe line 
system into this area, including the 
Hagist Ranch properties operated by 
Texas Eastern Production Corporation. 


CALIFORNIA 


* Intex Oil Company has completed a 
new well in Kern County in the Cymric 
field, pumping 200 bbl a day. The new 
well is the Ellsworth 45 E, which is flow- 
ing from a plugged depth of 2210 ft. 


PENNSYLVANIA 


% Two new gas wells have been com- 
pleted in the Benezette field of riorth cen- 
tral Pennsylvania by Keta Gas and Oil 
Company. One well has been reported 
flowing 5.000.000 cu ft of gas a day and 
the other 10,000,000 cu ft on open flow. 
These are the third and fourth wells 
completed by Keta in the Benezette field. 
all of them productive. 








Rotary Rigs Operating in Oil Fields of United State 





s and ‘Canada* 





Gulf Pacific 
Weeks Total Coast Coast 
(May) 
Fourth 2669 597 164 
(June) 
First 2811 596 170 
2757 607 168 


Second ... 


Illinois Rocky Texas Arkansas _ 
Oklahoma Mountain New Texas Nort h 
Kansas Canada Mexico Louisiana Texas 


614 374 163 118 339 


651 14-4 474 130 346 
658 413 448 121 342 


—_ 














*As reported to American Association of Oil Well Drilling Contractors by Hughes Tool Company. 
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+ was BOILING HOT down thot well... = 


Cemented without a hitch 
despite high heat and 
pressures, Caldwell Sug- 
ars #1 in Southern Lou- 
isiana is a good producer. 
800 sacks of Unaflo were 
used to cement 542” cas- 
ing in 8%” hole. 442” 
flush-joint liner was ce- 
mented in under-reamed 
(8'%2”) hole using 16- 
pound Unafio slurry. 
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but UNAFLO* sure did a good job” 


says Area Superintendent Bob Bennett, of F. A. Callery, Inc., Houston, Tex. 


THAT 14,014‘ WELL hit 230° Fahrenheit . . . pressure 
over 6100 p.s.i. But after a casing and liner job with 
Unaflo Oil-Well Cement, the formation would not 
break down under 6000 p.s.i. pump pressure prelimi- 
nary to a squeeze. That’s one reason why Superin- 
tendent Bennett is sold on Unaflo. 

He’s speaking from experience when he says: ‘‘Una- 
flo’s uniform performance can be relied on to keep 
you out of serious trouble . . . I always insist on 
Unafio where a retarded cement is applicable.” 

Why not get this reliable 3-way protection on your 
next job: 


1. EASY PUMPING — Unaflo’s high initial fluidity 


makes pumping easier right from the start. 


2. SUSTAINED FLUIDITY — Unaflo stays fluid and 
pumpable throughout the retardation period. There’s 
ample time, even in emergencies, to get the cement 
in place. 


3. HARDENS NORMALLY— Unaflo, after its retarded 
period, makes a strong, tight seal — resistant t 
sulfate waters. 


SEND FOR FREE BULLETIN — gives latest authoritative 
tables of Unaflo performance. Write: Universal Atlas 
Cement Company (United States Steel Corporation 
Subsidiary), 100 Park Avenue, New York 17, N. Y 


***‘UNAFLO” is the registered trade mark of the retarded oil-wel! cement ——— 


manufactured by Universal Atlas Cement Company 


WACO e "ANS S C!TY ¢ BIRMINGHAM © CHICAGO ¢ NEW YORK « Export Distributor: United States Steel Export Co., New York 





f UNAFLO 








Universal Atlas Cement Company- 








OIL-FIELD CEMENTS 


Atlas Portland Cement — Ty2e |! 
Resistant to Sulfate Waters 


Atlas High-Early Cement —Type i// 


Unaflo Retarded Oil-Well Cement 
Resistant to Sulfate Waters 


Atlas Portland Cement — Type | 
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CEMENT | 
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To obtain more information on products advertised see page E-41 B-85 
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With continually 
rising labor and in- 
vestment costs, econ- 
omy of operation is 
of paramount impor- 
tance in producing 
wells with decreasing 
oil-water ratios. 











Reda pumps are 
given consideration 
as original or replacement equip- 
ment because of their known per- 
formance in producing fluid at a 
lower cost per barrel, thus often ex- 
tending the ultimate economic life 
of wells. 

Improved engineering and design 
have increased operating life. In- 
creased operating life means /ower 
labor cost per barrel, /ower invest- 
ment cost per barrel, Jower mainte- 
nance cost per barrel: lower cost per 
barrel produced. 








PUMP COMPANY 


a 
BARTLESVILLE, OKLAHOMA 
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Drilling 
INDIANA 


% Mulzer Brothers have completed their 
No. 2 Elmer Schmett in DuBois County, 
for a flow of 484 bbl of oil in 24 hours. 
Production is from the McClosky lime 
at a total depth of 972-78 ft. The well is 
six miles south of Huntingburg. 


CANADA 

*% Texaco Exploration Company has re- 
ported completion of its 29th D3 forma- 
tion oil producer in Alberta’s Wizard 
Lake oil field. It is the company’s CPR 
No. C-4 well, which was completed for 
a flow of 2114 bbl an hour, based on a 
7-hour test through a 20/64-in. choke. 
Well was completed at a depth of 6565 
ft. 

% Anglo-American Exploration, Ltd., 
and Gridoil Freehold Leases, Ltd., both 
of Canada, have a new well on their 
North Gull Lake block. It is their No. 6 
Gull, in Saskatchewan province, which 
encountered the Cantaur sand at 3616 
to 3651 ft. where 1178 ft of clear, clean 
2l-gravity oil rose. Production is esti- 
mated good for 300 to 350 bbl of oil a 
day. 


MISSISSIPPI 


*% Ohio Oil Company has completed a 
prolific gas well in the Maxie field of 
Forrest County. It is the No. T 1-Unit. 
which was given a calculated open flow 
of 47,000,000 cu ft of gas per day. On 
final test the well flowed 104 bbl of con- 
densate through 16/64-in. choke plus 
4,155,000 cu ft of gas per day with tub- 
ing pressure 2975 lb. Gas - condensate 
ratio was 40,000 to one. 

% Shell Oil Company has a new gas 
well flowing 13,000,000 cu ft of gas per 
day in the Aberdeen Gas field. Monroe 
County. It is the company’s No. B-1 
Ethel Bell Holmes Unit. where produc- 
tion is from casing perforations at 3520- 
40 ft. Initial production was 1,400,000 cu 
ft of gas per day through 21/64-in. choke 
with tubing pressure 1017 lb. 

*% Sun Oil Company’s No. 1 Boone- 
Clark et al Gas Unit has been completed 
in Pistol Ridge field, Forrest County, at 
the rate of 2,535,000 cu ft of gas plus 
10 bbl of condensate through 20/64-in. 
choke. Production is from casing per- 
forations opposite Wilcox gas sand 4996- 
5006 ft. 


KANSAS 


*% The Texas Company has brought in 
a new well in Barton County. It is the 
company’s No. 2 Schlchtermeier, which 
was completed for 283 bbl of oil daily. 
Well is in the North Bieberle field, and 
opens a new producing zone — the Ar- 
buckle. Previous production was in the 
shallower Lansing-Kansas City lime. 

*% Transit Oil Corporation and Davis 
Brothers No. 1 Robben has given the 
Southwest Drilling field production in 
the Arbuckle also. The new well is rated 
225 bbl of oil daily at plug back depth 
3339 ft. 

% Petroleum, Inc.’s No. 1 Essmiller “C” 
has a new well in the Ess (Lansing- 
Kansas City lime) field of Barton Coun- 
ty, rated for a flow of 208 bbl of oil 
daily on the pump. 


To obtain more information on products advertised see page E-41 


Bell Describes Role of 
Drilling Contractors 

California drilling contractors, in per. 
forming work for the oil companies at 
a rate of almost $60,000,000 a year, are 
giving equal or better service at lower 
costs than the operators can obtain with 
their own forces. 

A. H. Bell, president of Bell & Burden. 
Inc., Los Angeles, made this statement 
at the Pacific Coast district meeting of 
the Division of Production, American 
Petroleum Institute. 

Bell said the drilling contractors can 
do a better job for the industry because 
they offer a “specialized service with 
flexibility in rig sizes and volume of 
work.” He added that the “drilling con. 
tract industry is, in effect, an equipment 
and experience pool, from which the 
operator can select at any time exactly 
what he needs.” 

He pointed out that 162 of the 179 rigs 
now at work on the Pacific Coast are 
owned by contractors. These, he esti- 
mated are worth an average of about 
$550,000 each, with drill pipe, and 
represent a combined value of $56- 
700,000. 

Bell, who is a director of the American 
Association of Oil Well Drilling Con- 
tractors, said that the drilling of wells 
on a footage basis is another function 
of the contractor which benefits opera- 
tors “because the contractor absorbs the 
shock of disastrous jobs.” He explained: 

“One usually thinks of a small com- 
pany protecting itself from unusual haz- 
ards by insuring with large and finan- 
cially strong companies. In this case, the 
large oil companies are insuring with 
the small, independent contractors.” 

While not proposing that it is entirely 
suitable in California, he pointed out a 
standard drilling contract was adopted 
recently in the Texas - Mid - Continent 
area, and is being well received. 

In a prepared comment on the Bell 
paper, Henry E. Winter, drilling con- 
tract supervisor of Union Oil Company 
of California, said he did not agree per- 
sonally with all of Bell’s opinions, but 
congratulated him for bringing them up 
in the hope they can be reconciled. 


EGYPT 

*% Southern California Petroleum Cor- 
poration has made arrangements to 
search for oil in Egypt. Under the agree- 
ment, Southern California will exchange 
14,444 shares of its common stock for 
1,000,000 shares of International Egyp- 
tian Oil stock. Southern California will 
act as manager of operations for explor- 
ation and development for oil in conces- 
sions owned by International Egyptian 
in Egypt. As manager, Southern Califor- 
nia will be reismbursed for all expenses 
and will receive $15.000 monthly as a 
fixed management fee. 


YUGOSLAVIA 

% A Yugoslav news agency has reported 
that oil has been discovered in Yugo- 
slavia. It was reported that 210 bbl of 
crude oil daily was flowing from a well 
brought in near the village of Jermeno 
vica in Vojvodina province. 
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Exploration Activities 











WYOMING 

_ %& Prolific production has been proved 
in the Phosphoria formation in Big Horn 
County at the L. J. Peterson, independ- 
ent operator, No. 1 Government. Discov- 
ery had the Dolomite zone at 5754 to 
5811 ft, and on continuous testing it did 
19 bbl of oil hourly through a %-in. 
choke. Gas-oil ratio was 1180-to-1. On 
a second test it flowed for 3 hours at 37 
bbl an hour through a 34-in. choke, with 
gas-oil ratio of 1290-to-1. 

* A new oil field has been opened in 
Natrona County at Houston Oil Com- 
pany’s Wimsatt No. 1, Burke Ranch 
Unit. The new well recovered 320 ft of 
oil on a 45-min drillstem test at the top 
of the Dakota sand. Test was made from 
open hole between 6651 and 6667 ft with 
the top of the Dakota pay zone indicated 
at 6658 ft. Rank wildcat well is being 
cored deeper in the Dakota sand to de- 
termine the thickness of the formation. 
*% Sinclair Oil and Gas Company swab- 
bed 350 bbl of oil in 24 hours from the 
Tensleep formations in Fremont County 
at its No. 1 North Sand Draw unit, it 
has been reported. The well has been 
plugged back to 10,818 ft from 11,500 
ft, total depth. 


MISSISSIPPI 


*% Carter Oil Company has opened a 
new oil field in Madison- County five 
miles southeast of nearest oil production 
in the Pickens pool. The well flowed 223 
bbl of 49 gravity distillate and 4,580,000 
cu ft of gas in 24 hours from the Smack- 
over formation. Total depth is 12,487 ft. 
* Another well has been brought in in 
Clay County by Carter Oil. It is the com- 
pany’s No. 1 Mattie B. McFadden et al, 
about four miles northwest of West 
Point. Perforated 8610-29 ft, formation 
was fractured and several tests run. 
Maximum flow was recorded through 
52-in, top choke with rate of 2,092,000 
cu ft of gas per day with flowing tubing 
pressure 605 lb. 


TEXAS 


*% Stanolind Oil and Gas Company and 
others have indications of a successful 
deep well in Crane County. Well is the 
No. 1 University, which flowed 145 bbl 
of oil in 8 hours, on a drillstem test. Test 
was made from the Connell sand. 

* Sohio Petroleum Company recently 
opened a new gas field in Liberty County 
on the Texas Gulf Coast. Pool opener is 
the No. 1 Grogan Land and Lumber 
Company, which was completed with an 
open flow potential of 28,750,000 cu ft 
of gas daily. Production is through per- 
forations at 6057 to 6059 ft in the Cock- 
field “A” sand formation. 

* Woodley Petroleum Company has re- 
ported signs of a good producer in the 
Fort Trinidad area of Houston County. 
It is the company’s No. 2 Bruton, which 
flowed at an estimated rate of 46 bbl of 
38 to 40 gravity oil in 21 min through 
a %4-in. choke. 
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MINNESOTA 


* Kimbell Development Company has 
announced plans for a rank wildcat in 
Minnesota about 30 miles east of Grand 
Forks, North Dakota. Granite is ex- 
pected at from 450 to 900 ft at the Kim- 
ball well and cable tools will be used. 
Test will be the No. 1 Emery Poitras. 


ISRAEL 

% Pontiac Drilling Company of Texas 
is shipping a drilling rig and an entire 
Texas crew to Israel this summer to drill 
an oil test under concessions granted 
by the government of Israel. The well 
will be drilled by Pontiac Petroleum, a 
Canadian company. 


LOUISIANA 


*% The Texas Company has a new well 
in Iberia Parish, its No. 21-B State- 
Vermilion Bay, has been completed for 
365 bbl of oil per day through 10/64-in. 
choke from 12,370-82 ft. 

* Humble Oil Company has completed 
its No. 1-M Miami Corporation in St. 
Mary Parish for a flow of 91.2 bbl of 
oil per day. Flow is through 6/64-in. 
choke with gas-oil ratio 486 to 1. Pay 
was from 11,552-68 ft. 

% Kerr-McGee Oil Industries, Inc. has 
a new gas reservoir in its offshore waters 
of Breton Sound, Plaquemines Parish. 
It is the No. 1-F State Lease 1237. The 
well flowed 3,260,000 cu ft of gas daily 
through 20/64-in. choke. 
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BELGIAN ANTICLINE site. Drilling operating and Bethlehem Supply personnel re- 





ILLINOIS 

*% Slagter Producing Company has re. 
ported a new well in Jasper County, 
seven miles southwest of Newton. The 
well swabbed 87 bbl of oil, without any 
water, in 6 hours from McClosky lime 
3107-12 ft, total depth 3122 ft. It is more 
than a mile from previous production. 


SOUTH DAKOTA 


*% A rank wildcat is being drilled in 
Stanley County, near the center of South 
Dakota, by Paul Benedum. The test will 
be the No. 1 Clyde Shaffner; with Ex- 
ploration Drilling Company doing the 
actual drilling. Two other tests are un- 
derway in South Dakota in the hopes 
that North Dakota and Montana may be 
joined and take a part in Williston Basin 
activities. 


MONTANA 

* Empire State Oil Company has indi- 
cations of a good well in Roosevelt 
County, two miles north of the East 
Poplar field. It is the No. 1-C Smith, re- 
covered 3900 ft of clean oil and 219 ft 
of oil and gas-cut mud after encounter. 
ing the Madison. No water was found, 
with the recovery. 

* New British Dominion Oil Company, 
Ltd., has reported a new well the Han- 
nah Porter Lusty No. 1 in Pondera 
County. Upon completion at 2300 ft, the 
well flowed 80 bbl of 38 deg gravity 
crude on the initial test. 





cently reviewed progress on test into the Belgian Anticline at Pacific Western Oils, 
Midway-Kittrick No. 32-30 site, California. Carl Browall, general superintendent drill- 
ing and producing departments, Pacific Western Oil Corporation; Clyde Hall, Clyde 
Hall Drilling Company; Warren Craddock, chief engineer, Pacific Western Oil; Guy 


Simpson, drilling superintendent, Clyde Hall Drilling; W. 
Supply, and Ray Jones, district superintendent, San Joaquin Valley, Pacific Western. 


A. MacMullen, Bethlehem 
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Hunting a shrinking target 


me at greater depths and higher costs? 


Drill with both eyes open! 


ny, o @e| @ 

an- Core Lab’s Well Logging Service, 

Ta in combination with On-Location Core 

the Analysis, not only minimizes the coring 

ity of non-productive horizons and 
establishes proper coring points at the 
major objective ... but also pinpoints 


stray pays as they are encountered. 


Core Lab’s Well Logging history 
is sprinkled with stray pay fields. 


For experience, integrity, and technical 
excellence, call for a Core Lab logger. 








CORE LABORATORIES, INC. @_ IN ALL ACTIVE AREAS 


4 Dallas, Houston, Corpus Christi, Midland, Abilene, San Antonio, Tyler, Wichita 
: Falls, Lubbock, Oklahoma City, Ft. Worth, Great Bend, Shreveport, Lafayette, 

re- New Orleans, Natchez, Bakersfield, Denver, Sterling, Worland, Williston, 
Dils, Billings, El Dorado, Farmington, Lovington, Calgary, Edmonton, Venezuela, S. A. 
{rill- : 
lyde 
Guy 
hem 
tern. 
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OIL ROAD in the Andes, leading to Shell Venezuelan Oil Con- 
cession’s Misoa well. The road is carved through the Andean foot- operations. At right, 
hills to the spot where the well is being dril'ed. Executive homes in a $20,000-a-year oil 
the Andes are shown in center picture. These mobile bunkhouses 


IN CHARGE of installation and drilling operations at Misoa well 
is C. E. Brown. Another engineer, center, at work in the Misoa dis- 
trict, with some of the drills used. At right, an engineer looks over 











ANTI-SEIZE SEAL 
NON-DRYING 

70% METALLIC LEAD 
PREVENT LEAKS 

FOR HI PRESSURE 
HI TEMPERATURES 


At 
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ARMITE 
DRILL COLLAR 


& TOOL JOINT 
COMPOUND 


ARMITE LABORATORIES 
6609 Broad St., Los Angeles 1, Calif. 


NON-ABRASIVE 
ANTI-GALLING 

LUBES & SEALS 
PREVENTS WEAR 
JOINTS BREAK EASY 
LESS TONG BREAKAGE 
NON-CORROSIVE 


LED-PLATE ANTI-SEIZE COMPOUND 


For Xmas Trees, Valves, Casing, Piping, etc. 





Exploratory Well Beginning 
Third Mile Down in Andes 


Probing the inner recesses of Vene- 
zuela’s Andean foothills are some of the 
world’s deepest oil wells. Exploratory 
wells are being driven far into the earth 
at depths varying from three to three- 
and-a-half miles down. There are first 
attempts to locate a black “El Dorado” 
in Venezuela’s Andean mountains, 
where lie one of the largest oil reserves 
in the world. 

The job is almost impossible at best, 
for in this primitive region men and sup- 
plies often must be flown to the scene of 
operations because dense jungles and 
deep gorges make other modes of travel 
almost impossible. Drilling engineers 
live in mobile bunkhouses equipped 
with most modern conveniences. 

Pietures above were taken at Mene 
Grande, Venezuela, where Shell Vene- 
zuelan Oil Concessions, Ltd., is drilling 
the exploratory Misoa well. Shell hes 
already gone down two miles and is on 
the third mile. This means almost two 
years of drilling before finding oil. More 
than $2,000,000 is being spent for well. 
camp equipment, and new roads hacked 
out of the lush, rich jungle. 


To obtain more information on products advertised see page E-41 


serve as homes for the American drilling engineers during the Misog 


Shell Venezuelan Misoa exploratory well. 


seepage permeating entire area on east side of Lake Maracaibo. Oil 
actually seeps from ground, flowing freely day and night. and hasn't 
stopped in more than 200 years. 




























is C. E. Brown of Texas, who demonstrates how 
engineer lives in a trailer “bunkhouse” at the 














Continuous Well Logging 
* 


Experienced Geologists in 
On-Location Laboratory Units 
w 
Currently Operating in Texas, New Mex- 
ico, Rocky Mountain States, Williston 
Basin, Mid-Continent, Foreign 
w 


Call or Wire Collect for Nearest Field 


Representative 


Geological 
Well Service Company 
Geo-Service Company 
White Building, Abilene, Texas 
Telephone 28996, 29934, 28355, 26185 


Brochure and References on Request 
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TOWARD A SUCCESSFUL CEMENT JOB 


When you come across a scene like this—and there have been tens of 
thousands of them—you can be sure that the cementing job under 

way is off to a mighty good start. 

Larkin Geyser Shoes and Float Collars contribute all that float equipment 
can to a successful cement job. The slurry speeds from the shoe 

in a conical sheet to remove bridges and cavings and to cut mud 

cake from the hole wall. The Shoe distributes cement evenly 
at the shoe point, providing the best chance for an even 
flow of cement up around the casing and reduces 

the possibility of channeling. Both the Geyser Shoe and 
the Float Collar have bakelite back pressure valves that 
are stronger than you'll ever need, but which may 

be easily drilled out. Specify Larkin 

**.. Through Your Supply Store.” 










.- Through Your Supply Store 





LARKIN PACKER CO., INC., ST. LOUIS, MO. 
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Running Tour With Men in the Industry 





> Frank Purdum of Subsurface Engi- 
neering Company and Wright Petroleum 
Laboratories, Tulsa, Oklahoma, is en- 
route to Kuwait Neutral Zone on a 
special assignment for the American 
Independent Oil Company of San Fran- 
cisco, California. Purdum will visit other 
vil producing areas before returning to 
the States in July. 


» Milan G. Arthur, of Union Oil Com- 
pany of California, Los Angeles, was 
elected chairman of the Pacific Coast 
district, American Petroleum Institute, 
Division of Production, at the group’s 
annual spring meeting in Los Angeles, 
recently. 

Arthur succeeds T. H. Acres, of Sun- 
ray Oil Corporation, Los Angeles. Other 
Pacific Coast district officers elected at 
the business meeting this afternoon 
were: J. T. Ledbetter, vice chairman, 
Los Angeles Basin, Union Oil of Cali- 
fornia, Whittier, California; G. V. Ker- 
sten, vice chairman, South San Joaquin 
Valley, Western Gulf Oil, Bakersfield; 
Watt Lupton, vice chairman, coastal 
area, Shell Oil, Ventura; Jack Lemley, 
vice chairman, Coalinga-Kettleman, 
Standard Oil California, Avenal; 
Charles T. Reichert, treasurer, National 
Supply, Torrance; Mrs. Elsie Edmiston, 
secretary, American Petroleum Institute, 
Los Angeles. 

Lot Bowen, of Western Gulf Oil, Los 
Angeles, was elected chairman of the 
District Advisory Committee. 


> Keevil L. Brown has been promoted 
from production foreman to assistant 
district superintendent of Magnolia 
Petroleum Company’s Healdton, Okla- 
homa, producing district. 

Grayson C. Smith, senior petroleum 
engineering assistant in Magnolia’s 
Kermit, Texas, district, has been made 
production foreman in the Healdton, 
Oklahoma, producing district. 

Frank N. LeDoux has been promoted 
from rotary driller to marine drilling 
tools foreman in the Louisiana-Gulf di- 
vision, which, conducts Magnolia’s off- 
shore drilling operations. 

Louis M. Ayers, formerly district 
superintendent of Magnolia Louisiana- 
Gulf district, has been transferred to the 
Socony-Vacuum Exploration Company 
with headquarters at Calgary, Canada. 

John H. Brewer, who has been assist- 
ant district superintendent of the 
Brownfield district, has been promoted 
to district superintendent of the Louisi- 
ana-Gulf district. 

Cecil M. Rhodes has been promoted 
from production foreman in the Louisi- 
ana-Gulf district to assistant district 
superintendent in the same district with 
headquarters at Morgan City, Louisiana. 

William Coonan Dougherty has been 
made assistant superintendent of Mag- 
nolia Petroleum Company’s Brownfield 
producing district. 

James A. Denney has been made as- 
sistant production foreman in Mag- 
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nolia’s Chase district at Great Bend, 
Kansas. 

Nat Coulter, assistant foreman in the 
Healdton district, has been promoted to 
production foreman at Healdton. 

Olvin H. Auld has been made drill- 
ing tools foreman of Magnolia’s West 
Texas division. 

J. E. Middleton has been advanced 
from assistant foreman in Magnolia 
Petroleum Company’s Pegasus produc- 
ing district to production foreman in the 
same district. 

Edward L. Winterbauer, Jr., has been 
promoted from petroleum engineer in 
the Luling district to assistant produc- 
tion foreman at Luling. 

Willie Lee Jones has been made as- 
sistant production foreman in the Alice 
district. 

James T. Rosenberger has been pro- 
moted to assistant district superintend- 
ent of the Eldorado, Kansas, producing 
district. 

Harold E. Schwartz, Jr., district 
petroleum engineer ef the Chase, Kan- 
sas, producing district, has been trans- 
ferred to the Kansas division office, 
Wichita, Kansas, and has been named 
senior petroleum engineer. 

Charles O. Childress, petroleum en- 
gineer at Houston, has been promoted 
to district petroleum engineer in Mag- 
nolia Petroleum Company’s Chase, Kan- 
sas, district with headquarters at Great 
Bend, Kansas. 





J. M. Barton 


> Jackson M. Barton of Tulsa, Okla- 
homa, has been named exploration 
manager of Northern Natural Gas Com- 
pany’s gas supply department. Northern 
is stepping up search for new gas sup- 
plies and Barton will direct this pro- 
gram, John Hanley, vice president in 
charge of gas supply, announced. 

Barton comes to Northern from the 
Deep Rock Oil Corporation where he 
was manager of the geological depart- 
ment in Tulsa. He was formerly with 
the Magnolia Petroleum Company and 
the Cooperative Refinery Association. 

He studied at Phillips University 
from 1934 to 1936 before receiving a 
Bachelor of Science degree from the 
University of Oklahoma in 1938. He 
also did graduate work at Yale Univer- 
sity from 1939 to 1941. 


> R. L. Adams, North Oklahoma dis. 
trict production superintendent for Con- 
tinental Oil Company, has been trans. 
ferred to Ardmore, Oklahoma, as South 
Oklahoma district production superin. 
tendent. William Drassen, South Okla- 
homa district production superintend- 
ent was transferred to Ponca City as 
North Oklahoma superintendent, suc. 
ceeding Adams. 

Adams was graduated from Texas A 
& M College, and joined Conoco in 1946, 
In 1952 he became Conoco’s district pro- 
duction superintendent at Ponca City. 
Drassen joined Conoco in 1922. In 1949 
he was promoted to South Oklahoma 
district production superintendent for 
Continental. 

Chester U. Burk, has been promoted 
to the newly created position of super- 
vising mechanical engineer for the com- 
pany’s production department, with 
headquarters in Houston. He was for- 
merly mechanical engineer for the cen- 
tral region. A graduate of the Univer- 
sity of Oklahoma, Burk joined Conoco 
in 1949. 

M. L. Sweéney was recently promoted 
to the newly created position of director 
of methods analysis for the company’s 
production department. A graduate of 
the University of Oklahoma, Sweeney 
joined Conoco in 1936. He was former 
production clerk in Ponca City. 


> Dr. M. J. Rzasa of Tulsa, Oklahoma, 
has been named director of Cities Serv- 
ice Research and Development Con- 
pany’s new production research labora- 
tory, soon to be opened at Tulsa. 

Space for the new laboratory has been 
leased at 920 East Third Street in Tulsa. 
Approximately 20 of the company’s re- 
search men have been transferred to 
Tulsa from the Tallant, Oklahoma, 
laboratory. 


>» Castle J. C. Harvey, head of Deep 
Rock Oil Corporation’s geophysical de- 
partment, has been named regional ex- 
ploration manager of the company’s 
South region, which covers roughly the 
area. south of Oklahoma’s northern 
boundary. Area offices in the South 
region are located at San Antonio and 
Wichita Fallas, Texas, and at Tulsa, 
Oklahoma. 

R. B. Hurlbutt, assistant to the mana- 
ger of the geological department, has 
been appointed regional exploration 
manager of the North region, which ex- 
tends north of the Oklahoma boundary. 
Area offices in Hurlbutt’s region are in 
Wichita, Kansas, Denver, Colorado, and 
Bismarck, North Dakota. 

Samuel T. Coleman, manager of the 
land department, has been promoted 
to the position of assistant manager of 
Deep Rock’s land and exploration divi- 
sion. 

Dale Benedict, assistant to the mana- 
ger of the land department, has been 
named manager of Deep Rock’s land 
and records department. 
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9 Improved McCullough Perforators 
a 
or of e * 
Get More Oil in Rig Time 
~d Z a ’ 
HERE'S WHY HERE'S PROOF 
n- 
th (Summary of advantages of McCullough Perforating (Actual jobs selected from recent McCullough field 
r- Service) reports. ) 
n- 
.. IMPROVED McCULLOUGH M-3 BURRLESS BULLET 1.New Well—314”, 30-shot McCullough M-3 
‘0 PERFORATORS ; Burrless Bullet Perforator used to shoot 600 
1.25% deeper penetration. holes between 12,400 feet and 12,500 feet 
d 2. Burrless holes. | through 514” O.D. cemented casing. Forma- 
ae 3. Simultaneous firing. tion was hard limestone. The well produced 
: 4. Holds all world records for speed and effi- 1560 B/D after perforating. Time on the job 
ciency. —six hours. 
: 5. More sizes and types. 
| 6. Defiecting bullets. 2. This well was previously perforated by two 
7. Up to 90 or more shots on one run in well. different companies without results because 
2, 8. Up to 30 or more feet of zone perforated of an excessively thick cement sheath behind 
J. on one run. the 7” O.D., 23 lb. casing. Six holes were shot 
1 9. Up to six shots per foot. between 6688 feet and 6690 feet with a 414,” 
A 10. Exact hole pattern and spacing. McCullough Glass Jet Perforator and Steel 
11. World’s hardest shooting Bullet Gun Per- Strip Carrier. The well produced 50 B/D 
; forator. Time on the job—two hours. 
> IMPROVED McCULLOUGH GLASS JET PERFORATORS 3. New well. 514” O.D., 17 lb. casing was ce- 
“ 1. No slugs or carrots. _ mented in 9” hole. Hard limestone formation 
, 2. Flexible, junk-free strip carriers. and an extra thick cement sheath. 314”, 30- 
3. A type and size for every purpose. shot McCullough M-3 Burrless Bullet Perfo- 
. 4. Up to 600 shots at one time. rator shot 120 holes between 4430 feet and 
- 5. Up to six shots per foot. 4460 feet in two hours rig time for production 
- 6. Up to 100 feet of zone perforated on one of 100 B/D. A fine well for the field. 
s run. 
; 7. Simultaneous firing. 4, Formerly perforated for a production of 210 
g£ yp p 
n 8. Cleaner, straighter holes. ' B/D. McCullough Glass Jet Perforator and 
h 9. More power in small casing. Steel Strip Carrier shot 600 holes below 6000 
d 10. World’s hardest shooting Jet Gun Perfo- feet through 7” casing. Time on the job 
h rator. eleven hours. Production increased to 676 B/D. 
; —_ 
S 
1 Enthusiastic reports about the improved penetrating power SEND FOR OUR NEW, FREE BOOKLET “HOW TO 
i of McCullough Perforators are coming in from operators GET MORE OIL”—32 pages of factual information on th: 
everywhere. Find out how this can benefit you. improved McCullough M-3 Burvrless Bullet and Glass Jet 
‘ perforators. 
PERFORATING, RADIATION LOGGING, AND FISHING TOOL SERVICE—ANYWHERE— ANYTIME 
e SERVICE LOCATIONS: TEXAS: Houston, Snyder, Alice, Cisco, Corpt 
1 McC U LLOUGH TOOL COMPANY Christi, McAllen, Odessa, Tyler, San Angelo, Victoria, Wichita Falls, tuling 
f 5820 South Alameda Street, Los Angeles 58, California Beaumont, Sherman, Midkiff, El Campo. Oklahoma: Oklahoma City, Guy 
405 McCarty Street (P. O. Box 2575) @ Houston, Texas man, Healdton, Hominy, Wewoka. ARKANSAS: Magnolia. MISSISSIPPI: 
Cable Address: MACTOOL Laurel. NEW MEXICO: Hobbs. KANSAS: Great Bend. WYOMING: Caspe: 
- EXPORT OFFICE: Los Angeles, California CALIFORNIA: Los Angeles, Avenal, Bakersfield, Ventura. LOUISIANA 
i CANADA: Edmonton, Calgary, Grand Prairie, Alb.; Regina, Saskatchewan Houma, Lake Charles, New Iberia, Shreveport. COLORADO: Sterling 
| VENEZUELA: United Oilwell Service Co., $.A.; Caracas, Anaco, Maracaibo NORTH DAKOTA: Williston. UTAH: Vernal. 
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WECO ussthe UMIons ote 


Sealing an 


trust for 


Selected 
Raw Materials 


be 


Advanced 
Manufacturing 
Practices 


i 


Ball and Cone Seat 


Rugged 
Acme Threads 


\ 


Heavier 
Wall Sections 


; 


Precision 


Seating Surfaces 


e WECO Unions have always 
been famous for their positive, easy 


seal... a seal that holds under sever- 
est operating and service conditions. 
This quality in WECO Unions 
is the result of precision machining of 
the Ball and Cone Seat, wherein the 
spherical surface on the male sub seats 
on the conical surface of the female 
sub. The true line of contact between 
these two metal surfaces produces a 
seal that holds against high pressures, 







shock, surge and vibration . . . that is 
practically impervious to damage. 

Every union in the WECO line 
has this proven sealing arrangement. 
It is assurance that, regardless of your 
service requirements, the size or pres- 
sure union needed, you can depend on 
WECO Unions to seat properly and 
seal perfectly, everytime. 


SOLD EXCLUSIVELY THROUGH 


SUPPLY STORES. 


WELL EQUIPMENT MFG. CORP. 


Jivision of Chiksan Company 


HOUSTON 1, TEXAS 


CHIKSAN COMPANY 


Brea, Calif Chicago 28, III 
CHIKSAN EXPORT COMPANY, Brea, Calif 
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Newark 2, N. J 
Newark 2, N. J 


Monufacturers and Distributors 
of Oilfield, Refining, Marine 
and Industrial Equipment 
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Running Tour 


> J. P. Straight has been named division 
superintendent of a new Cities Service 
Gulf Coast division oil production office 
at Houston. At Brownfield, Texas, E. Y, 
Wilder is district superintendent of a 
new office recently established by the 
company. 

Announcement of the new offices and 
appointments came from J. A. Cleverley 
of Bartlesville, vice president in charge 
of oil production. 

Straight has been with Cities Service 
almost 25 years, having joined the com- 
pany as a geological scout at Oklahoma 
City. He was appointed assistant divi- 
sion superintendent for East Texas and 
the Gulf Coast in 1943. 

Wilder was first employed by Cities 
Service in 1937 as a junior engineer, and 
has served in various positions in Kan. 
sas and Texas. He was named district 
superintendent at Columbus, Texas, in 
1945. 

D. S. Bodie is the new district super- 
intendent at Columbus. He was produc- 
tion foreman at Snyder, Texas, and is 
a long-time Cities Service employee. He 
joined the company in 1933 and served 
at Odessa and other Texas points. 





» Aaron Cawley has recently returned 
from active duty with the Navy, to 
Honolulu Oil Corporation as a field en- 
gineer in the Wasson district. While in 
the service, Cawley was a member of 
the staff for the Commander, Amphibi- 
ous Group Four, U.S. Atlantic Fleet. 


> CG. H. Walkup has been transferred 
from East Texas to Riverton, Wyoming, 
by The British-American Oil Producing 
Company. He will assume the duties of 
field superintendent of the Steamboat 
and Pilot Butte fields, replacing M. T. 
Johnston, resigned. 

Walkup’s service with British-Ameri- 
can dates back to the development of 


the Oklahoma City field in 1935. 


> B. I. Graves, who recently retired as 
a vice president of Tide Water Associ- 
ated Oil Company. has set up the petro- 
leum consultant firm of B. I. Graves 
Associates at 52 Wall Street, New York 
City, to consult on all phases of the oil 
industry. 

Graves began his career in the oil 
business in October, 1909. 


> Harold A. Logan has been appointed 
ofice manager of Sun Oil Company’s 
Rocky Mountain Production Division. A 
graduate of Drury College, Springfield, 
Missouri, Logan joined Sun Oil Com- 
pany in 1936, as a field clerk at Odessa, 
Texas. 


>» Jack R. Fraser has been appointed 
chief petroleum engineer for Texas East- 
ern Production Corporation of Houston, 
Texas, according to an announcement 
by H. A. Hemphill, president. Fraser. 
who joined Texas Eastern Production 
Corporation in 1951 as district geologist, 
has most recently served the company as 
division engineer. 

Before coming with Texas Eastern 
Production, Fraser was associated with 
Shell Oil Company as production geolo- 
gist, division, in Oklahoma City. 
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» Ralph O. Rhoades, a vice president 
of Gulf Oil Corporation since 1951, has 
been placed in charge of the company’s 
world-wide exploration and production 
activities. A geologist of global experi- 
ence, Rhoades succeeds Dr. K. C. Heald, 
his former chief in the production de- 
partment, who recently retired. Rhoades 
is a Gulf veteran of 27 years. 

Rhoades’ attendance at the Univer- 
sity of Kansas was interrupted by World 
War 1. He then completed studies in 
geology at Stanford University, and be- 
gan his career as a geologist with the 
Companias del A.G.W.I. in Mexico. 
Next followed work as a free lance 
geologist in Egypt. Later he engaged in 
geological activities for an independent 
operator in Arkansas and Louisiana. In 
1926 Rhoades joined the Gulf organiza- 
tion and was assigned to its operations 
in Columbia, South America. 

On January 1, 1951, Rhoades became 
executive assistant to the head of the 
company’s production department, and 
in October of that year he was elected 
a vice president. 


> J. O. Sue has been named assistant 
manager of Humble Oil and Refining 
Company’s production department, re- 
sponsible for natural gas sales, trans- 
portation, and processing. and opera- 
tion of all gasoline plants. 

Bowman Thomas will become assist- 
ant manager of the department, re- 
sponsible for all staff activities, includ- 
ing proration and unitization work. 

R. E. Bridges will become acting as- 
sistant manager of the department, on a 
one-year training assignment. His pri- 


-mary responsibility will be operating 


problems. 

P. J. Schilthuis will become superin- 
tendent of the gas division of the pro- 
duction department. 

J. H. Galloway, who has been acting 
assistant manager of the department on 
a training assignment, will return to his 
regular duties as assistant superintend- 
ent of the West Texas division. 

J. S. Boldrick, who has been acting 
assistant manager of the department on 
a training assignment, will return to 
his regular duties as assistant superin- 
tendent of the Louisiana -division. 

R. K. Tracy will become superintend- 
ent of the Gulf Coast division, on a train- 
ing assignment. 

R. R. McCarty, who has been acting 
assistant superintendent of the Louisi- 
ana division, will return to his regular 
duties as assistant superintendent of the 
Southwest Texas division. 

W. J. Barrett, who has been acting 
assistant superintendent of the South- 
west Texas division, will return to his 
regular duties as superintendent of the 
Government Wells district in Southwest 

exas. 

Douglas Ragland will become acting 
assistant superintendent of the Gulf 
Coast division for a one-year training 
assignment. 

John J. Carter will remain acting 
assistant superintendent of the gas divi- 
sion on a training assignment for an- 
other year, and W. E. Curry, Jr., will 
continue on his present training assign- 
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ment as gas contract supervisor and 
analyst. 

T. J. Fuson will remain acting chief 
petroleum engineer for an additional 
one-year training assignment. 

J. C. Posgate, who has been acting 
assistant chief petroleum engineer, will 
return to his regular duties as division 
petroleum engineer in the Louisiana 
division. 

T. A. Huber will become acting as- 
sistant chief petroleum engineer for a 
one-year training assignment. 

W. T. Ilfrey, who has been on a train- 
ing assignment as acting division petro- 
leum engineer in the Louisiana division. 
will resume his regular duties as assist- 
ant division petroleum engineer there. 

W. J. Greenwald will become acting 
chief reservoir engineer, on a training 
assignment. 

Gene D. Thompson and John Nikk-1, 
Jr., were made district petroleum en- 
gineer and district civil engineer. re- 
spectively, for the Castaic Junction dis- 
trict in California. 

Joe Jones Martin was promoted to 
district chief clerk of the Mallalieu dis- 
trict in Louisiana. 





Van Thompson 


>» Van Thompson, Dallas, Texas, has 
been elected vice president of Aztec Oil 
and Gas Company, wholly-owned drill- 
ing and producing subsidiary of South- 
ern Union Gas Company, Dallas. As 
vice president, Thompson will continue 
to have supervision of Aztec’s geological 
exploration, land and lease, production 
and drilling activities. 

C. H. Zachry, Dallas, president of 
both Aztec and Southern Union, said 
Thompson also will continue as mana- 
ger of Southern Union’s exploration de- 
partment. Thompson has been with 
Southern Union since 1929. He was em- 
ployed in the company’s New Mexico 
properties in all phases of field opera- 
tions until moving to Dallas in 1938 as 
engineer. In 1945, he was made manager 
of Southern Union’s engineering depart- 
ment, and in 1951 became manager of 
the exploration department. 


> J. O. Richardson has been advanced 
to the position of chief petroleum engi- 
neer for the Hancock Oil Company. 
Richardson was graduated from the 
University of Southern California. He 
has spent the majority of his time dur- 
ing the past 8 years as a petroleum en- 
gineer on the West Coast with a year’s 
stint in Canada in the same capacity. 
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Running Tour 


> W. A. Bramlette has been appointed 
assistant chief geologist of The Carte: 
Oil Company, with headquarters in 
Tulsa. James McCulloch will replac« 
Bramlette as Western Division geologist 
at Denver, Colorado, and Vernon 
Farmer was named district geologist at 
Vernal, Utah. 

Bramlette received his master’s de 
gree in geology from the University of 
Texas and a PhD from the University of 
Kansas. He began work for Carter in 
June, 1943. McCulloch received his 
geology degree from the University ot 
Indiana and started his Carter service 
in Illinois in 1938. Farmer received his 
geological degree from the University 
of Wyoming, and has been with Carte: 
the past seven years. 

















First Choice 
of PRODUCERS! 
JENSEN— of course! 


One of the most important reasons why 
JENSEN Units are first choice with pro 
ducers is the fact that a JENSEN helps 
keep costs DOWN and profits UP! 


Then, too, producers know that they 
can depend on a JENSEN Unit to per- 
form with perfection! That’s because of 
its sturdy construction which has been 
developed through more than 30 years of 
manufacturing JENSEN Units. 


Follow the example of other wise pro 
ducers and make JENSEN yowr first 
choice. 


JENSEN 


BROTHERS MFG. CO. 
Coffeyville, Kansas, U. S. A. 


Export Office: 50 CHURCH STREET 
NEW YORK CITY 
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Running Tour 
> V. H. Jones, Humble Oil and Refin- 


ing Company, assistant district superin- 
tendent at Pickton, was promoted to dis- 
trict superintendent at Pickton, replac- 
ing O. L. Furse, district superintendent 
at the new Athens district, Humble has 
reported. 

P. M. McFadden, district superin- 
tendent at McCamey, West Texas divi- 
sion, was transferred to the Winters 
district, North Texas division, replacing 
F. A. Jewell, who was transferred to the 
Vernon district. 

M. M. Rogers, acting assistant divi- 
sion superintendent, West Texas divi- 
sion, was transferred to the Hobbs dis- 
trict as district superintendent. 

H. M. McCarty, district superintend- 
ent, Wasson district, West Texas divi- 
sion, transferred to the McCamey 
district. 

C. K, Seaman, district superintendent 
at the Stanton district, moved to the 
Wasson district. 

J. F. Jeansonne, assistant district 
superintendent at the Stanton district, 
was transferred to the Wink district as 
assistant district superintendent. 

George K. Myrhaugen, district civil 
engineer, Bayou sales district, Louisiana 
division, transferred to the East Texas 
division office at Tyler as civil engineer. 

Clifton Roy Crim, district civil en- 
gineer, Stanton district, West Texas di- 
vision, was transferred to the Bayou 
sales district, Louisiana division, as dis- 
trict civil engineer. 








Harry B. Hill, Jr., petroleum engi- 
neer, Southwest Texas division office, 
was promoted to senior engineer. 

Walter H. Reed, Wink district, West 
Texas division, was promoted to full 
time morning tour rotary driller on Rig 


12 at Wink. 


- George A. Schwab, manager of the 
land department for Sunray Oil Corpo- 
ration has retired. On last April 18. 
Schwab completed 25 years as manager 
of the land department activities and 
has a total of 33 years in engineering 
and land department service in the in- 
dustry. He retired at the age fo 52. 

Schwab’s first job in the industry was 
with the Phillips Petroleum Company, 
1920-23, during which time he was an 
engineer in the original construction and 
design of the famous “Woolaroc” on 
the Osage Ranch. 

In 1931, Schwab was one of a com- 
mittee of three who began work on the 
first printed and generally used forms of 
accounting procedures as related to oil 
lease partnership contracts. In 1935, he 
was the first chairman of the “Nomen- 
clature Committee” of the Mid-Contin- 
ent Oil and Gas Association. 


> Philip C. Blackburn has been ap- 
pointed director of engineering and field 
activities of American Association of 
Oilwell Drilling Contractors, succeed- 
ing Jack Alexander who left the asso- 
ciation to form a service company. 
Blackburn came to the Association 
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from the petroleum extension service of 
The University of Texas, where for the 
past three and one-half years he taught 
drilling mud control and oil field emyl. 
sion courses. He is a graduate of Kan. 
sas State College. 





W. H. Strang 


> William H. Strang has been ap- 
pointed director of the division of Pro- 
duction of the American Petroleum In- 
stitute by API president Frank M. 
Porter at the Pacific Coast district’s an- 
nual spring meeting. 

Strang will succeed Carl A. Young, 
who retired July 1 after 29 years of 
service with the Institute. Both men are 
from Dallas, Texas, where the API 
Production headquarters are sifuated. 
Strang has been assistant director of 
the Division of Production since 1950, 
when he first became affiliated with the 
Institute. 

Strang studied petroleum engineering 
at the Colorado School of Mines and the 
University of Oklahoma. He received 
his degree from the University in 1938. 
He roughnecked in the Kansas oil fields 
after graduation, then joined Contin- 
ental Oil Company as an assistant pro- 
ration engineer. In 1939, he joined the 
staff of “The Oil Weekly” (now “World 
Oil”) as research engineer, and later 
became Gulf Coast editor for that pub- 
lication. He was with Ordnance Depart- 
ment U. S. Army, and executive secre- 
tary, AIME. 

He joined the staff of the API Divi- 
sion of Production in 1950. 


>» R. G. Tribble of Houston, Texas, has 
been named division petroleum engineer 
for the newly-created Gulf Coast divi- 
sion of Cities Service Oil Company’s oil 
production division. Tribble joined the 
company’s training school in 1947 after 
graduating from Kansas State College. 
He served as engineer in the oil produc- 
tion division at Pampa and Odessa, 
Texas, and was transferred to Houston 
as district engineer last year. 

John Forsyth of Columbus, Texas. 
will fill the position of South Texas dis- 
trict engineer, vacated by Tribble. 
Forsyth is a graduate of Iowa State Col- 
lege and entered company service 
through the training school. He served 
in Bartlesville and Houston previously. 

Donald Hewitt of Odessa, Texas, has 
been transferred to Brownfield, Texas. 
as engineer in the new district offices 
established there. He is a graduate of 
the University of Kansas. 
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Shell’s synthetic glycerine unit, using chloride as base material. 





Petrochemicals —for Clothing or Fertilizer 


Acrylonitrile and acetylene called ‘‘Foremost Petro- 


chemicals"’ of present trend in this mushrooming field 


Sranisrics regarding petrochemicals, 
their production, the construction of 
new or expanded facilities and the in- 
troduction of new processes are in a 
similar position to that mentioned by a 
prominent engineer in referring to new 
units and new processes in refining— 
by the time a specific design of a unit 
for any given process is constructed and 
mM operation, it is already obsolescent. 
It is almost a practical impossibility 
to maintain up-to-date the compilation 
of new developments in petrochemical 
processes, construction or planned-for 
expansion of petrochemical facilities. In 
the accompanying table are given data 
*Refining and Petrochemical editor. 
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on several petrochemical plants in vari- 
ous stages of operation, construction or 
planning-design, and a review of the in- 
formation disclosed indicates that in 
accordance with information published 
elsewhere the outputs of ethylene, pro- 
pylene, and aromatics head the list, not 
including butadiene, that will be re- 
ported later in a separate survey that 
is to be made. 

General industry-agriculturewise the 
production of ammonia and its products 
is probably the greatest single item in 
the long list. Boyd and Rackus (The 
Petroleum Engineer, April, 1953, p. 


EXCLUSIVE 





C-3) show an estimated ammonia pro 
duction, as a methane derivative, of 
more than 2,000,000 short tons, yet this 
output does not meet the demand 
Origin of synthetic ammonia has 
changed from largely coal and coke to 
natural gas, in the last dozen years. Fig 
ures announced recently by the Tariff 
Commission show that, although pro 
duction is down somewhat in many 
cases in 1952 from 1951, 6231 million 
pounds of aliphatic products were made 
last year from petroleum-natural gas 
sources, along with 1605 million pounds 
of aromatic materials. These produc 
tions include 1779 million pounds of 
ethylene; 996 million pounds of propy 





C-3 

















lene and its mixtures, 1106 million 
pounds of butadiene (synthetic rubber 
and plastics), 203,000,000 lb ethane, 
580,000,000 lb of propane. Petroleum 
derived aromatics include xylenes in the 
amount of 444,000,000 lb; toluene, 


Chlorinated hydrocarbon unit, Dow Chemical Company, Freeport, Texas. 


464,000,000 lb, and 256,000,000 lb of 
benzene other than so-called motor 
grade benzene. 

One interesting development is the 
production of paraxylene. Two units are 
either building or operating, one in 


Purification unit for ethylene, Jefferson Chemical Company. 
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California (Standard Oil) and one at 
Baytown (Humble Oil), with a third 
planned for Humble at the same loca- 
tion, according to rumor. An earlier re- 
port that Humble is to operate under 
SOCalifornia patents is incorrect, later 
announcements say. Humble and Stand- 
ard have cross licenses, and data-ex- 
change agreements but Humble will use 
its own process. P-xylene goes into 
Dacron fiber. Standard Oil Company 
(Indiana) has announced also, a 14,- 
000,000 lb per year unit at Whiting, 
Indiana. 

The middle of April this year Shell 
Chemical placed in operation a 20,000,- 
000 lb per year i-propyl alcohol plant in 
Montreal, an operation that changes the 
overall picture in this field somewhat. 
Strange to say (or not), part of this 
alcohol will be converted to acetone, a 
product that is required in large quan- 
tities in Canada’s explosives and rayon 
processes, as well as for solvent use. 
Shell is expected also to eliminate ex- 
port of isopropyl alcohol from U. S. to 
Canada in the amount of some 4,000,000 
lb annually, and may “cut in on” the 
U. S. ethyl alcohol market considerably. 
This Shell plant is flexible, and may be 
swung from production of the alcohol to 
acetone, or back again at will, as mar- 
ket demand may indicate. 

A plant unit for manufacturing tri- 
chlorethylene is to be built at the Hook- 
er-Detrex (Hooker Electrochemical) 
plant at Ashtabula, Ohio. Although no 
announcement of details is at hand, tri- 
chlor-ethylene presumably is to be made 
from ethylene and Hooker-produced 
molecular chlorine. The plant is ex- 
pected to be in operation within a year; 
General Tire and Rubber is to build a 
vinyl chloride unit alongside, to use the 
by-product hydrochloric acid. 

One of the newcomers in the petro- 
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Rohn and Haas Company plant near Houston, Texas. 


chemical field is the Semet-Solvay 
Division of Allied Chemical and Dye, 
which about the first of this year an- 
nounced its breaking into production 
and sales of two new items, Alcowax, a 
lower melting point polyethylene mate- 
rial and a “synthetic” benzene. The 
process for Alcowax was developed by 
Allied’s central research unit. S.-S. got 
the job because its engineering division 
worked out a new technique for making 
ethylene from petroleum sources. Plant 
will be rated at 20,000,000 Ib per an- 
num, and will begin construction some- 
time in 1953 according to present esti- 
mates. 

As of the first of 1953 the chemical 
industry had approached the half-way 
point in its projected expenditure of 
$6 billion in the 1951-55 five-year per- 
iod. The Southwest, including Texas, 
Louisiana, Oklahoma, and Arkansas, 
had certificates on about three-fourths 
of a billion dollars in investment ex- 
pansion, followed in order of magnitude 
by the east north central states, about 
$373,000,000; south Atlantic, $298,000.- 
000, and middle Atlantic fourth with 
$296,500,000. Texas alone had $435,- 
000,000 in certificated expenditures, 
Louisiana second with $203,000,000, 
Michigan third with about $151,000,- 
000. It is to be remembered that these 


C-6 


data refer only to specially certificated 
“quick writeoff” projects, for tax pur- 
poses, that includes only about 70 per 
cent of the total expansion figures for 
the whole industry. It is estimated that 
this (current) program will add 200,000 
employees to the payrolls of the chemi- 
cal industry. 

One major field that still offers a 
challenge to researchers and chemical 
enginers in general is the production of 
acetylene economically from petroleum- 
natural gas hydrocarbons. Synthesis of 
acrylonitrile is one of the larger de- 
velopments, and needs quantities of 
acetylene. The huge proportion of 
acetylene is made now via calcium car- 
bide and the electric furnace. A cheaper, 
more productive source is needed seri- 
ously. At least five possible processes 
are being developed in the effort to 
meet this mushrooming demand. Con- 
sidering the multitude of products that 
use acetylene and/or acrylonitrile in 
their synthesis, Bohmfalk has stated 
(C&EN), that “acetylene and acryloni- 
trile together may very well be consid- 
ered the foremost petrochemicals of the 
current decade.” 

To give a general picture of output of 
various intermediate and finished petro- 
chemicals in recent years, the accom- 
panying Tables 1, 2, and 3 are self- 
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TABLE 1. Basic petrochemical pro- 
duction, 1950-1951, million Ib, 








1950 1951 
Ethane and ethylene.................. 1821.9 1710.9 
Propane and propylene................ 1692.9 2115.2 
Butane and butenes.................. 1828.6 1587.4 
ce eat 610.1 1221.9 
sca 5 tu'ets acre acne: eco ncn ws 356.7 268.0 
Ri A STS RRS Era BA 72.9 2845 
Ricks aible sna eea@wea keane’ 329.1 408.3 
RRR RSet Seay ey aerr et 449.6 464.4 
EE kno nattnna.s.caesaneneoney 16.1 204 
ID, iiss taicwactomkeasent 24.7 38.5 
II 0, wsrocow-eueueaserds 532.6 437.3 








TABLE 2. Intermediate or finished 








petrochem _ production — 1950 
(over 100,000,000 Ib per year). 
Part 1. 

oo Million Ib 
I io o Sc i isa oi darbiawe aie WOeNid afew oe OR 901.6 
RE Pe ee er 735.4 
Isopropyl alcohol............... 5 kahenes Stee 866.0 
nooo oe nap asada mane -. 833.5 
OS en er eee ae .. 519.0 
Formaldehyde ee eer ean ss acbinrecavacaeace 
Acetone. . ee eee rt ee NY 458.8 
Ss i oe ia as aradine aen vere ea 441.2 
NS aca cdcawwabudesoeneewes . 353.4 
Ethylene dichloride...............essesee+e++ S086 
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TABLE 3. Intermediate or finished 


petrochem production — 1950 
(over 100,000,000 Ib per year). 
Part 2. 
Million lb. 

ES 5 aa 4: u'oiGraled, 6/00 pbawsleeesaeuee ee 
Phenol - wens ae eeuaeun cakes 312.1 
Chlorobenzene Nee a ahe ci ENA Met 383.2 
Nitrobenzene. ... oF ap See awer at 132.1 
Phthalic anhydride sen bughs ae .. 216.2 
Phthalic anhydride plasticizers................ 142.6 
Sulfated surface active agents sated aaa 519.4 
ee SEER ere 175.0 
Synthetic elastomers..................-++++-++ 1089.5 


PN INE IIE. 0.6. sniewenereceice<s0ceenes 1375.7 


explanatory. (Swanson-Adams, ACS, 
1952). Table 1 shows interesting trends; 
ethylene down in output, also butane- 
butenes, but propane-propylenes up 
about 12 per cent, butadiene doubled in 
1951 over 1950, with aromatics up also. 
Production in 1952 generally dropped 
below 1951. 

As this is written two new announce- 
ments come to light that are of interest 
to the industry, showing a continuation 
of new plans for expansion. Monsanto 
has received a $16,800,00 certificate of 
necessity for probable future nitrogen 
facilities not known to be under im- 
mediate plan. The company now is buy- 
ing ammonia to convert to hydrogen 
cyanide, and at the same time is vent- 
ing nitrogen concentrate in its oxygen 
plant, so the idea of nitrogen facilities 
seems logical. 

Salt Lake City businessmen have or- 
ganized Utah Chemical Company, to the 
tune of $18,800,000, to make ammonia 
in south central Utah and have asked for 
a certificate of necessity. The plant will 
make ammonia, nitric acid, presumably 
by oxidation of part of the ammonia 
product, then the nitrate, as fertilizer, a 
boon to western agriculture. The unit 
will be either at or near Nephi or in 
Sanpete Valley, Utah. 

Polystyrenes move into second place 
in plastic production, 413,000,000 Ib; 
polyvinyls are first with 431,000,000 |b. 
Bakelite will build a second polystyrene 
plant in Ohio. xe 
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Anglo-Iranian’s new Australian refinery at Kwinana, West Australia, expected to get into production early in 1956. 


Expansion of Australian Refining Capacity 


Three years will see home refineries expand production 


from 15 per cent up to 85 per cent of home requirements 


Ar the present time the petroleum re- 
fining capacity in Australia represents 
only 15 per cent of the national con- 
sumption and includes about 350,000 
tons (3,035,000 bbl) of gasoline, 120,000 
tons (900,000 bbl) of gas and diesel oil, 
300,000 tons (1,950,000 bbl) of fuel oil 
and about 25,000 tons (175,000 bbl) of 
lubricating oil. There is no aviation fuel 
or kerosine produced and every gallon 
must be imported. 

The existing refining plants with their 
capacities are listed in Table 1. 
Thus by 1955 the production would have 
been stepped up to approximately 86 
per cent of the requirements and Aus- 
tralia should then be in the position to 
confine her imports of petroleum prod- 
ucts almost entirely to crude oil and 
save about $50,000,000 a year on her 
overseas trading balances (Table 2). 
Thus the production of refined products 
*Australian Correspondent. 
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will be increased from 910,000 tons 
(6,850,000 bbl) to 6,700,000 tons (51,- 
445,000 bbl) by the end of 1955 com- 
pared with an estimated consumption of 
7,900,000 tons (61,140,000 bbl) or 
roughly 85 per cent of the demand com- 
pared with the present 15 per cent. This 
is a marked improvement and one of 
very considerable importance to Aus- 
tralia~both from a defense and an eco- 
nomic point of view. 

The cost of erecting these refineries, 
work on which has commenced on the 
Shell Company plants at Clyde, NSW, 
and Geelong, Victoria. The Vacuum 
plant at Altona, and the Anglo-Iranian 
one in Kwinana in W. A., is estimated 
at possibly $200,000,000. The plant for 
the Caltex Oil Company at Kurnell on 
the shores of Botany Bay, Sydney, has 
been held up temporarily pending a de- 
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cision by the NSW Government on cer- 
tain objections that have been lodged 
against the use of the site. The objec- 
tions are not expected to be upheld and 
work is expected to start early in the 
new year. The company appears confi 
dent of the result as it has already 
started on the preliminary work. 

It is anitcipated that, during the peak 
of the construction period, at least 
10,000 people will be employed and 
that when completed the new plants will 
need an operating staff of approximately 
3000. 

Shell Company. Briefly it might be 
pointed out that the new Shell plant at 
Geelong in Victoria will be completely 
modern in design and will be a distilla 
tion plant handling crudes with a recoy 
erable petrol content of somewhat less 
than 70 per cent. It will be processed by 
distillation to yield motor spirit 62 pe1 
cent, diesel fuel 12 per cent, and fue! 
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oil 25 per cent. Estimated production 
of motor spirit will be 675,000 tons 
(5,730,000 bbl) and it will be suitable 
for marketing with the addition of tetra- 
ethyllead and will not require to be 
blended with imported light gasoline as 
is required for the Clyde plant, NSW. 

The existing plant at Clyde, NSW, is 
largely a Bitumen producing unit but 
does provide 10,000 tons (72,500 bbl) 
of diesel. fuel pak and 7000 tons of 








TABLE 1. 
Crude 
charging 
capacity Throughput Type 
Company bbl per day 7 perannum plant 
Shell eee 450,000 Bitumen 
NSW (3,150,000 bbl) Distillation 
Vacuum......... 1,600 80,000 Distillation 
Victoria (560,000 bbl) and lubri- 
cating oils 
C.O.R. . 8,200 0,000 Distillation 
Victoria (980, 000 bbl) 
Bitumen oil...... 5,500 250,000 Distillation and 


NSW (1,754,000 bbl) platforming 
The present consumption and local output is set out in 
the table below: 
Consumption Production, 
Product — 1952, tons tons 
Gasoline : ; 2,300,000 300,000 
(19,550,000 bbl) — (2,550,000 bbl) 
Kerosine including 
jet fuel.. wa 450,000 Sbete ees 
(3,490,000 bbl) 
Gas and diesel oils 


1,300,000 
(9,420,000 bbl) (40, O00 bbl) 
0,000 


Fuel oil. . . ; 1,500,000 
(10,500,000 bbl) = (2, $60 000 bbl) 
Other refined petrol- 
eum products 450,000 100,000 
(3,150,000 bbl) (700,000 bbl) 





6,000,000 910,000 
(43,500,000 bbl) (6,850,000 bbl) 
The table following gives the estimated consumption 
in 1955 and the estimated production by that time. 
Consumption Production 
Product 1955, tons tons 
Gasoline : : 3,200,000 2,600,000 
(27,200,000 bbl) (22,100,000 bbl) 
Kerosine including 


jot fuel......... 550,000 300,000 
(4,270,000 bbl) (2,325,000 bbl) 
Gas and diesel oils 1,850,000 


1,300,000 
(1 3, 420,000 bbl) — (9,420,000 bbl) 
000 


Fuel oil....... ald 1,700,000 100, 
(11,900,000 bb!) (14,700,000 bbl) 
Other refined petrol- 
eum products...... 600,000 400,000 
(4,350,000 bbl) (2,900,000 bbl) 





7,900,000 6,700,000 
(61,140,000 bbl) (51,445,000 bbl) 











Seana view of boiler house and acid treating plant, Standard-Vacuum Altona refinery. 


fuel oil, printing oil, etc., each year in 
addition to its output of 33,000 tons of 
asphaltic bitumen. 

The new plant to be erected at Clyde 
will be entirely for the production of 
lubricating oils. 

The crudes for these plants are drawn 
from the British fields in North Borneo 
and Venezuela and is discharged from 
the tankers into the terminal installation 
at Gore Bay on Sydney harbor. From 
here it is transported to the Clyde plant 
by barges traveling up the Parramatta 
River. 

Vacuum Oil Company. Vacuum Oil 
has sold its refinery to Standard-Vacuum 
Refining Company, which is erecting 
its new plant at Altona on the same site 
as the existing distillation and lubri- 
cating oil refinery. The existing refinery 
came into operation in July 1949. 

This plant has been designed basically 
so that by the installation of additional 
facilities, namely an alkylation plant, 
high octane aviation gasoline can be 
produced. 

The tankers carrying 15,200 tons 
(1,060,000 bbl) of crude berth at a 
special wharf in the Yarra River and 
the cargo is discharged through a 414- 
mile long pipe line to the crude oil 
storage tanks at the refinery. These 
tanks are each of 2,000,000-gal capacity 
and at the moment there are three of 
them in existence but as the new refinery 
is erected the number will be greatly 
increased. 

The new plant will have a capacity of 








re af, 


20,000 bbl a day of Wasian (Dutch New 
Guinea) and Aramco (Middle East) 
crude oil and the plant will consist of 
the following processes: 


1. Atmospheric distillation of crude 
oil for the production of raw naphtha, 
kerosine, gas oil, diesel fuel, and re- 
duced crude. 

2. Atmospheric and vacuum flashing 
of combined gas oil and reduced crude 
for production of cracking feed stock. 

3. Thermofor catalytic cracking for 
conversion of heavy gas oil to gasoline. 

4. Thermofor catalytic reforming for 
octane number improvement of inter- 
mediate naphthas. 

5. Caustic wash and “solutized’ treat- 
ing for sweetening combined gasoline 
streams. 

6. Addition of inhibitor and tetraethyl- 
lead to treated gasoline. 

7. Liquid sulfur dioxide extraction 
plant for kerosine. 

8. Copper chloride treatment for 
sweetening treated oil from liquid sul- 
fur dioxide plant. 

The output will be approximately 
10,000 bbl per day of motor spirit, 1400 
bb] per day of lighting kerosine, 400 
bbl per day of power kerosine, 1000 
bbl per day of automotive diesel fuel, 
1500 bbl per day of industrial diesel 
fuel and 3000 bbl per day of industrial 
and bunker fuel oils. 

The contract for the erection of this 
new plant has been let to C. F. Braun 
and Company of Alhambra, California, 








TABLE 2. The following schedule shows the new refining plants that are 
scheduled for erection with details of their capacities. 





Crude Cracking 


charging cap. capacity 
Company bbl per day bbl per day 
en : wae 500 
25,000 
0 SE See es 20,000 12,000 
Eee 22,000 8,500 
Anglo-Iranian.......... gaa 60,000 unknown 
127,500 20, 500 











Throughput 
tons per annum Type plant 
24,000 (168,000 bbl) Lub oil distillation 
,090,000 (7,630,000 bbl) Distillation 


1 

1,000,000 (7,000,000 bbl) Distillation and cracking 
1,060,000 (7,420,000 bbl) Distillation and cracking 
3,000,000 (21,000, 000 bbl) Distillation and cracking 
6, 





174,000 (43,218,000 bbl) 
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and Roy M. Owens of Socony-Vacuum 
is the managing director of the oper- 
ating company, which has been formed 
and known as Standard-Vacuum Refin- 
ing Company, Ltd. 

The major feature of this vast expan- 
sion program is, of course, the Anglo- 
Iranian project at Kwinana on Cock- 
burn sound a few miles from Freeman- 
tle in West Australia. This plant will 
have a capacity of 3,000,000 tons (22,- 
500,000 bbl) of Middle East crudes a 
year and will require a team of 1000 to 
operate and some 3000 to 4000 staff to 
erect. It was commenced in October 
1952. 

As previously mentioned it will have 
a substantial catalytic cracking capacity 
(exact capacity not yet announced) and 
will be capable of producing a full 
range of petroleum products for the 
Australian markets. 

The storage facilities for crude oil, 
intermediate and refined products, at- 
tached to the refinery will be one mil- 
lion tons compared with the existing 
total seaboard storage in Australia of 
1,300,000 tons (9,100,000 bbl). This 
big increase in storage capacity will be 
of vital importance to Australia’s re- 
serve stocks with particular reference to 
the needs of the defense forces. 

This plant will be capable of produc- 
ing 1,550,000 tons (10,850,000 bbl) of 
fuel oil for ships bunkering, 660,000 
tons (5,600,000 bbl) of gasoline, 240,000 
tons (1,740,000 bbl) of diesel oil, 200,- 
000 tons (1,450,000 bbl) of gas oil and 
60,000 tons (420,000 bbl) each of avia- 
- turbine fuel and tractor vaporizing 
oil. 

Every hour of the day and night 
about 2,500,000 imperial gallons of water 
will be pumped from the sea for cool- 
ing purposes in the refining processes. 
After circulation the water will be dis- 
charged into Cockburn Sound after 
maximum precautions have been taken 
othe ages Bes soo0net atl a. Night view of a fractionating tower, Socony-Vacuum’s Altona refinery. 
water a day will be required for refin- 
”/ and — + ge _— Aerial view of 

team tor the rennery wi gener- , , 

ated in four water-tube boilers, each Clyde refinery — April, 1948 
with a capacity of 75,000 lb per hour : "3 ies nt kaa ee ee 
and it is estimated conservatively that ‘ iad 
the refining plant will require 55,000 
tons of steel, 20,000 tons of cement, 1,- 
500,000 bricks and 7500 tons of cast 
iron pipe and fittings. At the peak of 
the construction work in about 18 
months time some 3000 men will be en- 
gaged handling the materials on the 
site. 

To keep the refining plant operatins, 
at full capacity one super tanker, carry- 
ing 30,000 tons (210,000 bbl) of crude 
oil, will tie up at the discharging jetty 
in Cockburn Sound every three days. 
Smaller tankers will carry the refined 
products to Eastern States and New Zea- 
land. Fuel oil for shipping calling at 
Freemantle will be pumped through a 
12-in. diameter pipe line 12 miles cross- 
country from the refinery to the existing 
bunkering installation at Freemantle. 

The tank farm, comprising some 60 
big tanks, will occupy a considerable 
Portion of the 900 acre site while the 
towers of the refining units, some more 
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than 250 ft high, will give an almost 
futuristic appearance to the skyline of 
Kwinana. 

Five main units, designed in accord- 
ance with the most up-to-date practice, 
will comprise the refinery plant. Key 
items will be two atmospheric distilla- 





Part of the bitumen plant at 
Clyde refinery, New South Wales. 
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Bitumen reheater plant, Altona Socony-Vacuum refinery. 


tion units on topping plants, as they are 
called in the industry. In these crude oil 
undergoes initial separation from petrol 
kerosine, diesel and fuel oils, which, 
after further treatment become finished 
products, 

There will also be a vacuum distilla- 
tion unit, a catalytic cracking or “cat” 
cracker unit, which will manufacture 
high octane gasoline from heavier types 
of oil and a platforming unit, a recent 
development in the industry, which im- 
proves the grade of gasoline, produced 
from topping plants. 

Catalytic reforming and catalytic de- 
sulfurization plant and ancilliary equip- 
ment for removing impurities will also 
be included and it will be the only plant 
to produce aviation spirit and is being 
designed as flexible as possible so that 
the range of products can be varied ac- 
cording to market requirements and 
specifications. 

The selection of Cockburn Sound as 
the site of this huge refinery was due to 
the fact that deep water is available 
within a short distance of the shores. 
With the dredging of the Success and 
Parmelia channels to a depth of 38 ft, 
at low tide, and a width of 500 ft the 
largest tankers afloat will have no diff- 
culty in entering the sound at any state 
of the tide, 

The dredging will involve the re- 
moval of 5,000,000 cu yd of sand and 
this work is being handled by the West 
Australian State Government Depart- 
ment of Works. 

Main office and administrative build- 
ings will be situated near the shore of 
the sound and approached by an en- 
trance road leading off the Freemantle 
to Rockingham main road. Bath-house 
facilities, canteen, first aid, and marine 
offices will be included in the adminis- 
trative center. 

The development of a township some 
2% miles from the refinery is in the 
hands of the State Housing Commission 
and will provide the employees, most of 
whom will be recruited and trained in 
Australia, with essential residential 
accommodation and amenities. 

The main contractors for the refinery 
are M. K. Kello and Company and 
Costain-John Brown Ltd. and more than 
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half the equipment will be made in 
Britain. Resident engineer for the con- 
struction is C. H. E. Bebbeck, who, for 
3g years was superintendent of the ex- 
pansion scheme in Grangemouth, Scot- 
land, U. K. 

The Caltex Oil Australia Pty. Ltd. 
is to erect its plant at Kurnell on the 
shores of Botany Bay and the first 
requisite before any of the construction 
work can proceed is the laying of a road 
from Sutherland to the site a distance 
of about 12 miles and in addition the 
laying of the essential fresh water 
mains. The site itself is part of a Gov- 
ernment reserve comprising mainly 
sand dunes and involves considerable 
levelling and clearing. 

The company to handle the refining is 
known as the Australian Refining Com- 
pany Pty. Ltd with A. J. Herron as gen- 
eral manager. R. W. Parker has been 
appointed project manager in charge of 
all phases of design, field construction 
and other activities related to the erec- 
tion of the refinery. 

Unfortunately few details of the 
actual type of plant have been released 
as yet and are therefore not available 
for inclusion in this article. Finally it 
might be pointed out that Common- 
wealth Oil Refineries until recently was 
a partnership between the Common- 
wealth Government and the Anglo- 
Iranian Oil Company in which each 
party held half the capital except that 
the Commonwealth held an extra one 
share. At the proposed expansion of 
its interests, however, the Government 
decided to sell its interests to Anglo- 
Iranian and this has now been ac- 
complished. 

To cope with the production from the 
new refinery at Kwinana, C. O. R. will 
need to spend about $25,000,000 in ex- 
panding its distribution facilities 
throughout Australia, and Anglo-Iran- 
ian is providing all the capital required 
for this as well as erecting the refinery. 

This tremendous expansion in refining 
capacity of petroleum products in Aus- 
tralia must be of vital importance to the 
economy and involves the bringing into 
the company of a huge sum in overseas 
capital so essential for a growing and 
fast developing land like Australia. * * 
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FIG. 1. Optical system of infrared analyzer. 
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Catalyst Regeneration Control‘ 


Carbon removal from dehydrogenation catalyst 


facilitated by use of automatic infrared analyzer 


K. V. KRATOCHVIL and D. E. BERGER? 


I the production of butadiene by de- 
hydrogenation of normal butylenes over 
catalyst as practiced at Plains Plant, 
Butadiene Section, it has been demon- 
strated that it is of considerable impor- 
tance, both from economic and produc- 
tion standpoints, to maintain the cata- 
lyst at a high degree of activity. Prob- 
ably the most important factor in this 
regard is the catalyst* regeneration. In 
operation it has been shown that regen- 
eration must be consistent from cycle 
to cycle, and as thorough as the consid- 
erations of burnout time and oxygen 
content will permit.** 

During most of the regeneration cy- 
cle, temperature may be used as a guide 
for correct burnout conditions; however, 
near the end of the cycle a more sensi- 
tive method is needed and this need has 
been met by use of an infrared analyzer 
to monitor the carbon dioxide content 
of the effluent regeneration gas. The re- 
lationship of carbon dioxide content of 
the effluent regeneration gas (water 
saturated at atmospheric conditions) to 
the completeness of regeneration had 
been established previously by Orsat 
type carbon dioxide determinations 
made at frequent intervals during the 
regeneration. 

_The CO, concentration was known to 
rise to a maximum of about 20 mol per 
cent shortly after start of regeneration 
and to decrease to a few tenths per cent 


tPresented before Instrument Society of 
America, 1952. 

.tPhillips Petroleum Company, Chemical En- 
gineering Division, Bartlesville, Oklahoma. 

The catalyst which was used in the experi- 
mental dehydrogenation process described was 
manufactured by the Dow Chemical Company. 

*Equipment described in this report is cov- 
ered by patent applications and disclosures. 
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near the end of regeneration. The in- 
herent inaccuracy of both manual and 
automatic Orsat analysis as well as con- 
tinuous specific gravity determination 
made these methods unsuitable for ac- 
curate detection of very low concentra- 
tions of CO,. Also, the excessive man- 
power requirement for manual Orsat 
analysis makes it undesirable. 

In view of these considerations, infra- 
red absorption spectroscopy was studied 
as an analytical method for CO, detec- 
tion in the possible presence of nitro- 
gen, oxygen, carbon monoxide, and wa- 


100 
90 
80 
70 


60 


TRANSMISSION PER CENT 


WAVE LENGTH IN MICRONS 


P 206. 


ter vapor. These studies finally resulted 
in adaptation of a Phillips automatic in- 
frared analyzer for this analysis. The ef- 
fluent gas CO, content during the regen- 
eration period is recorded on a strip 
chart type Brown Electronik potentio 

meter located in the unit’s control house. 

The recorder chart is a linear 100-di 
vision strip, but as can be seen later, the 
relationship of CO, content to chart 
reading is far from linear; more nearly 
logarithmic, which lends considerably 
to the readability in the desired regions 
(that is, low concentration near the end 
of the regeneration period). 

The over-all operation of the unit has 
definitely been improved considerably as 
regards conversion level without loss of 
selectivity, since the infrared analyzer 
has provided the operators with a con- 
tinuous highly accurate CO, analysis by 
which the regeneration operations may 
be guided to bring about reproducible 
operations. 

The Phillips automatic infrared ana- 
lyzer is a double-beam differentia! pho- 
tometer type. A schematic drawing of 
the optical system is shown in Fig. 1. 
Calcium fluoride windows were used in 
the sample cell in order to obtain trans- 
mission beyond the absorption region 
of the filters. A thin quartz window in 
one beam and a thin sapphire window 
in the other beam serve as a filter sys- 
tem. These filters are inserted between 
the sample cell and the bolometer as in- 
dicated in Fig. 1. A sketch which indi- 
cates the method of detection used in 
such a filter system is shown in Fig. 2. 

Detection of the changes in infrared 
energy received by the bolometer is ac- 
complished by connecting the bolome- 
ter resistive elements into a modified 
Wheatstone bridge arrangement as 
shown in the schematic wiring diagram 
of Fig. 3. The bridge unbalance is re- 
stored by a high gain a-c type servo- 
amplifier system. The servo-motor driven 
shaft of the slidewire used for rebal- 
ancing the bridge is rigidly connected to 
a second slidewire which is used for tel- 





FIG. 2. Energy relationships for use of analysis. 
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. 3. Schematic wiring diagram for automatic analyzer. 





FIG. 4. Plant installation of analyzer for carbon dioxide analysis. 


emetering information to a standard re- 
cording potentiometer. 

Telemetering is accomplished by ap- 
plying a regulated d-c potential to the 
telemetering slidewire. The telemetered 
signal can be transmitted several thou- 
sand feet. The instrument automatically 
standardizes itself by means of a signal 
timing circuit initiated by the plant 
clock that controls the process and re- 
generation cycles. The standardization, 
which takes approximately five minutes, 
is arranged to occur at the beginning of 
the process cycle. Plant air is used as 
the standardizing gas. This procedure 
was chosen because the CO, content 
during the regeneration cycle can never 
be lower than the CO, content of the 
plant air used for regeneration process. 

The optical system and all of the elec- 
trical system thus described is enclosed 
in an explosion-resistant housing that 
can operate in Class I, Group D loca- 
tions as specified by the National Elec- 
trical Code as approved by the Ameri- 
can Standards Association and Nation- 
al Board of Fire Underwriters. Electri- 
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cal wiring is brought out through cop. 
duit. Fig. 4, which is a photograph of 
the plant installation, shows the controls 
on the front panel for setting the opera. 
tion conditions of the instrument. 

Experience with past instrumentation 
problems has shown that the success of 
this type of plant instrument is quite de. 
pendent upon proper sampling system 
design. Considerable care went into the 
construction of a sampling system that 
would provide a clean sample at the 
proper temperature, pressure and flow 
to the instrument. A photograph of the 
completed assembly is shown in Fig. 5, 
and a schematic drawing of the sam. 
pling system is shown in Fig. 6. 

The input to the system is tied to sam. 
ple lines connected to plant air and to 


FIG. 5. Sampling system for the CO, analyzer. 
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FIG. 6. Analyzer sampling system. 
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the regeneration effluent. Explosion- 
proof solenoid valves, operated by the 
timing circuit discussed above, alternate- 
ly allow either plant air or regeneration 
effluent to pass through the sampling 
system into the analyzer sample cell. 
The system is operated so that gas not 
being analyzed is vented at about the 
same flow rate as when being analyzed. 
Sample lines carry gas volumes in excess 
of those required by the instrument in 
order to assure samples with negligible 
time lags. 

The regeneration effluent contains a 
large proportion of steam which is nor- 
mally used in the regeneration cycle to 
control the rate of burning by dilution 
of the atmospheric air. To prevent water 
condensation in the instrument, the re- 
generation effluent is passed through a 
water-cooled heat exchanger (not shown 


.in Fig. 5), a water drop out trap, and a 


scrubber which reduces the water con- 
tent to the equilibrium demanded by 
temperature and pressure. To further 
prevent this water from reaching the in- 
strument, a connection is provided into 
the differential water trap which will al- 
low the water to be drained while still 
maintaining gas pressure at the cell. 

The differential water trap provides a 
sample cell pressure of about two inches 
of water above atmospheric pressure. 
Sample pressure is maintained constant 
by the pressure regulators. Flow is reg- 
ulated by a flow controller and indicated 
by the rotameter. As the atmospheric 
air is relatively clean and dry, it is hu- 
midified to saturation at about five psi 
and 80 F so that its water content will be 
essentially the same as that of the regen- 
eration sample gas. 


Calibration of Analyzer 


The instrument was calibrated in the 
laboratory by flowing measured quanti- 
ties of CO, and nitrogen into the sample 
cell. Flow was measured with rotameters 
that were calibrated to about + 1 per 
cent of scale. Some difficulty arose in 
measuring low percentages of CO, as 
the total flow rate through the instru- 
ment is around 2000 cc per minute. The 
calibration curve of the instrument as it 
left the laboratory is shown in Fig. 7 
(upper curve) and approximate a loga- 
rithmic function. 

It was found that recalibration in the 
field was desirable due to some differ- 
ences between laboratory calibration 
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FIG. 7. Calibration curves for the infrared 
analyzer. 


samples and field sample in addition to 
atmospheric pressure differences. The 
method of field calibration consisted of 
taking several bomb samples of the re- 
generation effluent gas and at the same 
time recording the instrument readings. 
Analysis of the CO, content of the bomb 
samples was made on a conventional lab- 
oratory mass spectrometer. Previous to 
field calibration, the sensitivity was set 
by using a mixture of nitrogen and ap- 
proximately three mol per cent of CO,,. 
Accurate CO, analysis of this gas was 
made on a mass spectrometer. 

A three per cent CO, sample.was’chos- 
en because the instrument accuracy at 
the low end of the scale was of greater 
importance. The resulting calibration 
curve is also shown in Fig. 7 (lower 
curve). Although the laboratory cali- 
bration and plant calibration do not 
compare favorably in magnitude due to 
differences in the instrument sensitivity 
setting and cell pressure, the shape of 
the curves are very similar. Concerning 
accuracy of the instrument, it should be 
borne in mind that absolute accuracy is 
not of prime importance as the instru- 
ment compares the CO, content of the 
regeneration effluent to the CO, content 
of the plant air. 


Results 

A typical chart record showing vari- 
ation in CO, content during the regen- 
eration cycle is illustrated in Fig. 8. The 
increase in CO, content at the end of the 
cycle is due to the reduction regeneration 
air to steam ratio. The analyzer senses 
the CO, to air ratio but not the CO, to 
steam ratio. 

The most significant result arising 
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FIG. 8. Record of carbon dioxide content during regeneration cycle. 
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from the installation of the instrument 
has been to provide the process engi 
neers and operating personnel a contin 
uous and accurate record of CO,. This 
was of interest particularly near the end 
of the regeneration period. It was found 
that Orsat readings had been rather poor 
in the region of 0.5 per cent CO,, due in 
part to poor accuracy of volumetric 
measurement and to numerous versions 
of the correct technique. Also, it has 
been found that intermittent sampling 
often leads to ambiguous interpretation 
of results. 

This is best illustrated by the effect on 
the CO, content when a reduction is 
made in the amount of regeneration air 
added to the steam. The CO, content in 
creases sharply, dropping off after a few 
minutes. This trend is shown in its true 
light by the analyzer, but a snap sample 
taken at the wrong time for Orsat analy- 
sis could give a very faulty impression of 
the progress of regeneration, and has re 
sulted in unnecessarily prolonged regen- 
eration time. Furthermore, as a contin 
uous record was obtained, it was possible 
to undertake experimental operation to 
determine the effect of regeneration util- 
izing higher temperatures near the end 
of the regeneration period and effect a 
considerable reduction in the remaining 
carbon or coke deposit on the catalyst. 
Latest estimates show that with the im- 
provements in regeneration cycle opera 
tion, conversion during the process cy- 
cle has been increased from 3 to 5 per 
cent at an average level of 35 per cent 
conversion without sacrifice of efficiency. 
This indicates a direct increase of 8 to 14 
per cent in butadiene output. 

It has been shown that an infrared an- 
alyzer is an accurate indicator of CO, 
content, particularly at low concentra- 
tions. As the particular instrument used 
is self-standardizing, calibration should 
remain constant over long periods. 

From an economic viewpoint, the in- 
strument has provided process person- 
nel with accurate, continuous records en- 
abling them to determine more efficient 
operating conditions as well as eliminat- 
ing 24-hour shifts of operating personne! 
performing Orsat analysis. Also, the re- 
lease of technical personnel from shift 
work was hastened by providing a record 
of operation more easily interpreted by 
operating personnel. In the particular 
application cited, the benefits derived 
from the installation of the instrument 
are of such magnitude that the savings 
resulting from a few weeks’ operation 
would easily pay for the instrument. 
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At LOUISVILLE REFINING CO.’S 


New CATALYTIC 
| CRACKING PLANT 


ve\ Premium gasoline production has been boosted 
20% from the same amount of oil charged 
since the Louisville Refining Company’s new 
Catalytic Cracking Plant went on stream. 
The new plant uses Vogt Shell and Tube Heat 
Exchangers exclusively and they make a signifi- 
cant contribution to the efficient and economic 
operations of this progressively modern refinery. 
Vogt Shell and Tube Heat Exchangers are 
available in many different types, with fixed or 
removable tube bundles, to meet the special 
problem and specific operating conditions of 
each installation. They are constructed from car- 
bon and special steels to meet every temperature, 
pressure, or vacuum service requirement. 





ABOVE: View of new 
construction at Louisville 
Refining Company. WRITE FOR BULLETIN HE-6 
BELOW: Some of the many 
Shell and Tube Exchangers. 
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CLEVELAND, ST. LOUIS, DALLAS, CHARLESTON, W. VA. 





C-16 To obtain more information on products advertised see page E-41 THE PETROLEUM ENGINEER, July, 1953 


























Your questions on refining and gas processing 


problems answered here. Send yours today! 


TECHNICAL FORUM 





ntatatatatoetet selaletettatatet 
share 


Silicones in Lubricants 


For what special purposes are 
silicones employed in solid, semi- 
solid, and/or liquid lubricants, and 
how do they enhance the product’s 
properties ? 
Briefly, what do you see as the major 
function and field for silicones in lubri- 
cants, in the foreseeable future? 


PDN 

A Research on the syntheses of sili- 

cones is not new. In the early 
1900’s Frederick Stanley Kipping of 
Nottingham University in England pre- 
pared numerous compounds of this type. 
However, it was not until the last few 
years that the results of experimental 
work by General Electric Company and 
Dow Corning Corporation brought 
about commercial production of these 
compounds. At the present time, both 
companies manufacture a series of sili- 
cone fluids of varying properties and 
uses. 

The organopolysilaxane fluids possess 
many of the properties that make them 
suitable as fluid lubricants‘ and for in- 
corporation in greases of varying con- 
sistency. They have high flash points, 
low pour points, and excellent viscosity- 
temperature slopes. The fluids also ex- 
hibit good resistance to oxidation and 
thermal decomposition. Their high cost 
and poor lubricating characteristics un- 
der certain conditions have held their 
use primarily to special applications. 


Fluid Lubricants 


Comparatively little progress has 
been made in recent years in the use of 
fluid silicone lubricants in internal com- 
bustion engines. Although their resis- 
tance to oxidation is excellent, such 
lubricants are known to be somewhat 
deficient in lubricating properties when 
used to lubricate stéel on steel especially 
when sliding friction is involved. 

There is general agreement among oil 
companies and motor car manufacturers 
that motor oil changes at reasonable in- 
tervals are necessary. This is in spite of 
the remarkable improvements that have 
been made in the quality of present day 
automotive lubricants. Practically all 
first grade or premium service station 
oils today meet U. S. Government Speci- 
fication No. MIL 2104, and oils of Sup- 
plements 1 and 2 quality are available 
for extreme service and diesel use. These 
oils have a high degree of detergency 
and good alkaline reserve to combat cor- 
rosion. At what intervals crankcase oil 
changes should be made depends largely 
on service conditions. In any event, dilu- 
tion and water, especially in winter 
weather, and other contaminants nor- 
mally encountered, make reasonable oil 
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changes advisable. These factors, coup- 
led with the lack of alkaline reserve in 
silicone lubricants, plus their high cost, 
largely offset the advantages of long 
service that they can give due to their 
excellent stability and resistance to oxi- 
dation. The silicone fluids do have many 
industrial applications where extremely 
low or high temperatures are encount- 
ered. 


Solid Lubricants 


Silicone fluids incorporated in a 
grease thickened by one of several 
agents have found rather wide use for 
special applications, particularly at ex- 
tremely low temperatures and at tem- 
peratures above 300 F. The usual petro- 
leum grease consists of an oil thickened 
with a metallic soap, normally calcium, 
sodium, aluminum, lithium, or a com- 
bination of these. By their very nature, 
such greases have a limited upper tem- 
perature range. Although greases have 
been developed which function satis- 
factorily above 300 F, their service life 
at such temperatures is usually limited. 
The recent work on bentone and silica 
thickened oils shows some promise in 
this direction although admittedly 
limited by the thermal properties of the 
oil used. 

Satisfactory silicone greases have 
been developed using soap, graphite, or 
silica as the thickening agent.? In the 
case of the soap thickened grease, the 
organic soap is obviously susceptible to 
thermal decomposition and limits the 
temperature at which the grease may be 
used. Greases made with graphite or 
silica as the thickening agent have been 
successfully used at temperatures up to 
700 F. Such applications are for the 
lubrication of conveyor systems’ bear- 
ings carrying products through baking 
or annealing ovens. In such instances, 
little or no lubrication is possible with 
petroleum products as they either car- 
bonize or flash off at the temperatures 
involved. Under such conditions, power 
required to move conveyors or trolleys 
has been reduced by as much as 75 per 
cent. 


Conclusions 


Both silicone oils and greases have 
many special applications that insure 
them an increasing importance in the 
field of lubrication. Where cost of lubri- 
cation is not a factor as, for instance, 
calculating machines, and when suit- 
able metal combinations are used, they 
present an excellent solution to what is 
often a very difficult lubrication prob- 
lem. There is an increasing trend toward 
the use of bearings made from such 
materials as teflon and nylon. Silicone 


lubricants appear to perform satisfac- 
torily with such bearing materials. The 
silicone fluids also find a wide field of ap- 
plication in the lubrication of dies and 
molds and in certain extrusion and in- 
jection moulding operations. 

In the industrial and automotive field, 
petroleum greases will continue to serve 
the major lubrication needs for many 
years.* This choice is dictated by their 
generally good service and low cost. As 
our knowledge of the silicones and other 
synthetic lubricants broadens, however, 
their use will increase. 
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Sweetening Gasolines 
© Please give us a summary of the 

different methods now in com- 
mon use for sweetening gasolines. 


What are the pros and cons, for and 
against sweetening in present-day re- 


fining ?—R. T. E. 
aA Most of the sweetening processes 
are designed to convert mercap- 
tans into disulfides, so as to improve the 
odor of the finished gasoline, although 
at least one depends upon actually re- 
moving the sulfur compounds from the 
gasoline. Where mercaptan is converted 
to disulfide the sulfur content of the 
gasoline is not reduced, and there may 
not be much improvement in the lead 
response of the gasoline. If polysulfides 
are permitted to form, lead response and 
oxidation resistance may be seriously 
impaired. 
Most processes now used include as 
a first step a wash of the raw gasoline 
with dilute caustic soda, which removes 
H,S, naphthenic acids, thiophenols, and 
perhaps some light mercaptans. This 
dilute caustic wash may then be fol- 
lowed with a strong caustic wash to re- 
move most of the light mercaptans 
(methyl, ethyl, and propyl). This caus- 
tic is then regenerated by blowing steam 
through it at temperatures below 300 F 
(at temperatures above 300 F the sodium 
mercaptide is rapidly converted into 
sodium sulfide and alkyl sulfide). By us- 
ing this strong caustic solution over and 
over the removal of natural inhibitors in 
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the gasoline (mostly alkyl phenols) is 
retarded. 

Following this preliminary washing 
step there are a number of processes in 
use for converting the remaining mer- 
captans into inoffensive smelling disul- 
fides. The oldest one is of course, the 
“doctor” process, employing a solution 
of litharge in caustic soda (about 15 
Be.). The sour gasoline is agitated with 
the doctor solution and then a small 
amount of elemental sulfur is added 
with continuing agitation. The mercap- 
tan is converted to the disulfide and lead 
sulfide is precipitated. The addition of 
too much sulfur, or its addition too early 
in the agitation may easily produce 
quantities of polysulfides that are very 
detrimental to the lead susceptibility and 
oxidation resistance of the gasoline. 

In the Shell Company “Solutizer” 
process potassium isobutyrate, or a 
similar compound is added to the caus- 
tic solution to improve the solubility of 
the mercaptans in the caustic from the 
gasoline. The Pure Oil Company “Mer- 
capsol” process uses a mixture of 
phenols and naphthenic acids to ac- 
complish the same result as Shell’s 
potassium isobutyrate. Atlantic Refining 
Company’s “Unisol” process uses a solu- 
tion of caustic in methyl or ethyl alco- 
hol, a method that is in some respects 
more effective on the higher boiling mer- 
captans, The complete recovery of the 
alcohol, however, is the complicating 
factor. 

The hypochlorite process, once used 
rather widely in sweetening natural 
gasoline, is little used today, because 
undesirable products are frequently left 
in the finished gasoline. Prior to the ex- 
tensive use of tetraethyllead and gaso- 
line antioxidants these unwanted prod- 
ucts made little trouble. 

A number of processes depend upon 
the action of copper salts as mercaptan 
oxidizers. Among these should be men- 
tioned the Linde and Perco processes. In 
the Linde process the gasoline after pre- 
liminary washing is passed through a 
tower of rock salt to dehydrate it par- 
tially and then through a heat exchanger 
to raise its temperature 10 to 15 deg 
(this increases its water-carrying capac- 
ity), and then into a chamber where it 
is mixed with a mixture of dry fullers 
earth and crystalline CuCl,.2H,O. Oxy- 
gen is introduced into this suspension of 
catalyst in gasoline in order to regener- 
ate the catalyst. The copper salt appar- 
ently acts to oxidize the mercaptan to 
disulfide, itself being reduced to the 
cuprous salt and liberating HCl. The 


oxygen converts the cuprous chloride - 


back to the cupric salt and produces 
water that remains in solution in the 
gasoline. 

In the Perco wet process a solution of 
NaCl and CuSO, is mixed with the gaso- 
line and air is used to regenerate the 
catalyst. In the Perco dry process a fixed 
bed of copper salts and fullers earth is 
used, while the gasoline containing dis- 
solved air is put through the bed. None 
of these copper processes can always 
be depended on to work satisfactorily 
on cracked gasolines, however, since the 
copper has a tendency to form colored 
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Vanderveer Voorhees is an out- 
standing consultant in petroleum 
technology, patents, and in research 
matters covering the entire petroleum 
refining and petrochemical fields. 
With headquarters on the Pacific 
Coast he is in firsthand touch with 
the rapid developments in these 
fields. He will endeavor to answer 
questions regarding petroleum refin- 
ing, petroleum chemistry, refinery op- 
erations, product treating, patents 
and patent law, and research prob- 
lems in refining and petrochemicals. 

Beginning with the bachelor and 
master degrees in chemical engineer- 
ing from the University of Illinois, 
and later the Ph. D. with organic 
chemistry as major, from the Univer- 
sity of Wisconsin, he spent nearly 
25 years as researcher, development 
engineer, and patent attorney, work- 
ing in petroleum, the great bulk of 
his work being with Standard Oil 
Company (Indiana). There he had 
the widest experience in writing and 
preparing patent applications (200 
of them). About half of these were 
his own patents, including patents 
basic to catalytic cracking, gasoline 
refining, and synthetic lubricants. 
For example, he designed and placed 
in operation a synthetic lubricating 
oil plant during this long period of 
service. Several of the processes for 
gasoline and lubricating oil refining 
now in commercial use were devel- 
oped largely by his efforts. Addi- 





Outstanding Technologist Joins Panel 
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Vanderveer Voorhees 


tionally he had extensive experience 
in paper and oil seals. 

Solvent extraction, catalyst manu- 
facture, synthetic rubbers as applied 
to industrial uses, acid reclamation 
are several of the many activities in 
which he has had extensive experi- 
ence at “director of project” level. 
He is a registered patent attorney, 
member of Chicago and San Fran- 
cisco Patent Law Associations. He is 
a member of American Chemical 
Society, American Association for 
the Advancement of Science, Society 
of Automotive Engineers, Fellow of 
American Institute of Chemists, and 
member of the honorary Sigma Xi 
fraternity. He has written a large 
number of papers and treatises in 
the fields in which he has been active, 
is widely known in the industry. 





compounds which are not always re- 
moved completely. 

The Standard Oil Company of Cali- 
fornia and the Stratford Engineering 
Corporation developed a process called 
the “Stratco” process employing a sus- 
pension of finely divided lead sulfide in 
strong caustic soda. The sour gasoline is 
contacted with this suspension of lead 
sulfide in the presence of sufficient air to 
convert the mercaptan into disulfide. In 
this case the precipitated lead sulfide 
acts presumably as an extended surface 
on which the mercaptans are easily con- 
centrated and oxidized. 

In the “Brucite” process the active 
catalyst is brucite, a naturally occurring 
magnesium hydroxide. Enough sulfur is 
dissolved in the gasoline to convert the 
gasoline into disulfide by reacting with 
the magnesium mercaptide originally 
formed as the gasoline passes over the 
brucite. The magnesium sulfide pro- 
duced can be destroyed and the catalyst 
regenerated by boiling with dilute caus- 
tic, washing, and drying. 

A modification of the old Frasch 
process has been used successfully by 
the Pure Oil Company for treating the 
light ends of Michigan crudes. A large 
part of the sulfur content present is in 
the form of mercaptan. The hot vapors 
from the distillation unit are passed 
through a cone shaped tower containing 
baffles countercurrent to a slurry of dry 





copper oxide in fuel oil. The slurry is 
circulated continuously, part of it being 
withdrawn continuously and _ replaced 
with fresh slurry. Cuprous oxide and 
cupric sulfide seem to be the chief cop- 
per compounds formed at these tem- 
peratures, and alkyl sulfides and disul- 
fides appear in the finished distillates. 
As these compounds boil at higher tem- 
peratures than the corresponding mer- 
captans, however, the sulfur content of 
the lighter cuts is considerably reduced. 
The copper oxide is recovered by sedi- 
mentation and final reburning in a 
Wedge type burner. Care must be taken 
to convert all copper to the cupric state, 
and the recovered material must be kept 
in tight drums, as it is very hygroscopic. 

If customer complaints are not too 
serious, there is no advantage in selling 
a completely sweetened gasoline. In 
fact there may be distinct disadvantage, 
since the sweetening operation may pro- 
duce polysulfides or other undesirable 
by-products in the finished gasoline. 
Nearly all sulfur compounds are bad for 
lead susceptibility, and the polysulfides 
are bad for oxidation resistance. It is 
therefore desirable to reduce the sulfur 
content as much as possible, without re- 
moving any more natural inhibitors than 
necessary. In some areas, however, jt is 
recognized that customers object to the 
mercaptan odor, and it may be neces- 
sary to sweeten in order to avoid com- 
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plaints. If one of the processes such as 
Solutizer, Mercapsol, or Unisol will 
give a satisfactory product from an 





odor standpoint, it would definitely be 
better to use it than to try complete 


sweetening. C. R. Wagner. 


Calculations of Evaporation Losses in Products Storage 


How are vapor losses calculated, 

as in breathing and filling losses, 
on storage of light products, as motor 
and aviation fuels? Can you give an 
example of the economics of practical 
vapor savings ?—T.W.G. 


A This question covers the whole 

subject of evaporation loss from 
petroleum products. A very short dis- 
cussion will be made. 

There are two main types of evapora- 
tion loss: 1. Filling losses. These can be 
calculated theoretically, fairly closely. 
2. Standing breathing losses. These can- 
not be calculated theoretically. 


Filling Losses 

In a gastite tank an air-vapor mixture 
is pushed out through the roof vents by 
the incoming oil. This mixture contains 
a large percentage of pure gasoline 
vapor, the rest air. The percentage that 
is vapor depends upon the vapor pres- 
sure and the surface temperature of the 
oil in the tank during the pump-in pe- 
riod. Determine this percentage. Multi- 
ply that percentage by the volume of oil 
pumped into the tank. This gives the 
cubic feet of pure vapor which has been 
pumped out of tank and completely lost. 
Now divide that number of cubic feet 
by 30 and get the number of gallons of 
gasoline that is the most valuable frac- 
tion of the body of oil pumped into the 
tank. As an example: 
Per cent of vapor in mixture 

pumped out 
Vol of oil pumped into the 

IE 
Cu ft of pure vapor per gal 
Gal of gasoline lost: 


0.35 & 100,000 
— = 1170 gal 


In this operation about 750,000 gal 
were pumped into the tank and 1170 gal 
lost. This is about 1/6th of 1 per cent of 
the volume pumped in. This figure is 
fairly close to the national average year- 
round filling loss for 9 lb Reid motor 
fuel and is a good anchor from which to 
calculate losses for oils of different vapor 
pressure or subjected to special weather 
conditions. 


100,000 C F 
30C F 





Standing Breathing Losses 

The reason these may not be calcu- 
lated theoretically is that there are too 
many variables that cannot be deter- 
mined with sufficient accuracy. There 
are rules of thumb methods for this type 
of calculation. 

These breathing losses vary in per- 
centage of tank volume per year with 
size of tank, color, and condition of 
paint, location, and other conditions. 

The simplest way to understand this 
phase is to use a table that shows the 
annual loss in barrels or percentage of 
tank volume for the standard gastite 
cone roof for a definite Reid VP oil. An 
authentic such table may be found in 
the report of the API Committee on 
evaporation losses. 
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Conservation 


It is not necessary to have exact fig- 
ures on losses to understand that conser- 
vation devices will pay economically 
especially where large volumes are in- 
volved. It should be also understood that 
when conservation equipment is used, 
the fire hazard is decreased and the nui- 
sance of vapor in the atmosphere is mini- 
mized. In addition the personnel must be 
and is alerted to a more careful type of 
operation than the old, easy going, care- 
less, wasteful and expensive type. 

Conservation equipment will normally 
pay for its extra cost in from 1.5 to 3.0 
years based on the calculated dollar sav- 
ings of gasoline at the refinery selling 
price. 

J. H. Wiggins. 


Dilution of Heating Gas 


To what degree, or extent, may 
natural gas composed essentially 
of methane with-.small amounts (1-3 
per cent), of ethane and propane, be 
diluted with an inert gas such as flue 
gas and still maintain satisfactory com- 
bustion in a typical heater burner? 
Is there a practical method for cal- 
culating this percentage of dilution 
from the composition of the gas? 


LE. N. C. 


A Natural gas may be diluted with 
from 2 to 4 parts of flue gas, de- 

pending on the type of burner, and still 

maintain satisfactory combusion. 

If the flue gas used for dilution is 
dry, that is the H,O formed in the com- 
bustion is eliminated, the ratio of com- 
ponents can be calculated from the CO, 
content of the flue gas and the mixture 
by proportion. 


Volume of flue gas 





Volume of natural gas 
CO, (mixture) 
CO, (flue gas) — Co, (mixture ) 


If a wet flue gas is used (obtained by 
burning the natural gas and mixed hot), 
a reasonably accurate ratio of com- 
ponents can be obtained with the fol- 
lowing formula: 





Volume of flue gas 





Volume of natural gas _ 
CO, (mixture)  [(100 + 2 CO, (flue 
gas) | paki: 
100 [Co, (flue gas) — CO, (mixture)] 
Frank H. Praeger, 





Lowering Cracked 
Residuum Gravity 


Last year we built a_ thermal 
cracker that is a Donnelly or 
Winkler-Koch system of cracking gas 
oil. We are operating our flash tower 
and bubble tower at 40 psig, which js 
the maximum pressure at which they 
can be operated. We drop the fuel ojl 
from the bottom of the flash tower to 
a re-flash tower to lower the gravity 
of the residuum, the re-flash tower 
operates between 2 and 4 psig, and 
750 F temperature at the tower bot- 
tom. If we use steam in re-flash all we 
do is raise the viscosity of the residu- 
um. The gravity at the bottom of the 
flash tower runs between 12-15 at 
795 F temperature and 40 psig. 
Do you know any other way to lower 
the gravity? 


0. W. 


It is inconceivable that a low 
pressure flash tower with a charge 
temperature of 795 F and a _ bottom 
temperature of 750 F and with steam 
injection should do nothing except to 
raise the viscosity of the residue. First 
of all, if the viscosity is increased some- 
thing else has happened. The opera- 
tion described is a conventional opera- 
tion for reduction of cracked residual 
fuel oil and should operate satisfac- 
torily under the conditions noted. 
The first thought that occurs as a 
reason why it is not operating satisfac- 
torily is that either the temperature and 
pressure readings are wrong, or that 
the transfer line between the flash tower 
and the re-flash tower is extremely long 
and insulated inadequately. Re-flash 
tower may not be insulated properly. 
If investigation of the matter of heat 
losses from long lines and inadequate 
insulation does not improve the situa- 
tion the suggestion is in order that the 
re-flash tower be operated under 
vacuum. How this operation should be 
developed is beyond scope of this Forum. 


—Anonymous. 





Dr. Axel H. Peterson, chairman of the 
Analysis Instrumentation Committee of the 
Instrument Society of America, has an- 
nounced plans for the Second Analytical 
Instrument Clinic to be held at the Eighth 
National Instrument Conference at Chicago, 
INinois, September 21-25, 1953. 

The clinic, which will consist of a lecture 
and demonstration course on complex ana- 
lytical instruments, will cover electronic, op- 
tical, and mechanical design features and 
application. 

Participating companies and instruments 
to be demonstrated are: Beckman Instru- 
ments, Inc., analytical computers; Consoli- 
dated Engineering Company, dynamic re- 





Analytical Clinic Plans Completed 


cording systems—amplifiers, pickups, and 
oscillographs; Gow-Mac Instrument Com- 
pany, thermal conductivity gas analysis; 
Minneapolis-Honeywell Regulator Company, 
analytical application of recorders; North 
American Philips Company, X-ray fluores- 
cence spectograph; Process Controls, Divi- 
sion of Baird Associates, non-dispersion 
infrared analyzers; General Electric Com- 
pany, radiation gaging; Perkin-Elmer Cor- 
poration, dispersion infrared analyzers for 
the laboratory and plant. 

Registration forms may be obtained by 
writing to Dr. Axel H. Peterson, Mellon Insti- 
tute, 4400 Fifth Avenue, Pittsburgh 13, 
Pennsylvania. 
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Factors Affecting Percolation Yields 


P 753 


Experiment and test work show that yields from bauxite equal or 
exceed those from 


Orn of the main processes used in 
finishing of lubricating oils is decolori- 
zation with adsorbent clay. Percolation 
is a common method of decolorization 
and is used extensively in the petroleum 
industry, particularly for preparation of 
specialty products. Primary considera- 
tion in operation of process is the yield 
of decolorized oil, volume of oil per 
volume of adsorbent. Many factors affect 
these percolation yields, but for a given 
oil most important variables are: 

Type of adsorbent employed. 

Efficiency of average adsorbent. 

Regeneration equipment. 

Two adsorbents most widely used in 
percolation are Attapulgus clay and 
bauxite. Both are suitable for decolor- 
izing oil; however, in many refineries 
Attapulgus clay is employed for color 
removal while bauxite is used where 
odorless products are required. Hubbell 
and Ferguson':? reported a comparison 
of the decolorizing properties of bauxite 
and Attapulgus clay and showed that the 
regeneration temperature had a con- 
siderable effect on the yields secured 
from bauxite. A peculiar cast was ob- 
tained when a dark oil (usually re- 
sidual) is filtered through new bauxite. 
This was not present if an old bauxite, 
subjected to repeated regeneration, was 
used. Apparently, the “solvent” action 
of bauxite disappeared after repeated 
burnings. 

Use of Attapulgus clay for decolor- 
izing oils and bauxite for preparation of 
odorless oils and waxes presents a seg- 
regation and contamination problem to 
the refinery. The feasibility of employing 
bauxite for color removal was, therefore. 
studied as part of an over-all program 
for investigation of percolation process 
variables. Laboratory percolations of 
Mid-Continent distillate and residual 
stocks were made using wide limits of 
temperature and filter rate to permit 
determination of optimum conditions for 
both adsorbents in order that an equit- 
able comparison might be made. These 
limits are shown in Table 1. Laboratory 
filters used in this work were 17% in. 
in diameter and 30 in. high, and were 
immersed in an oil bath to insure a uni- 
form temperature during the experi- 
ments. Each filter contained 900 ml of 


new adsorbent. Bauxite was tempered . 


in a laboratory muffle furnace at 1200 
F for one hour, Attapulgus clay was 
tempered on Thermofor Kiln at 800 F. 

Percolation yields for bauxite and At- 


E. J. REEVES 
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tapulgus clay are shown in Tables 2, 3, 
and 4. Comparisons were made on a 
volume rather than a weight basis be- 
cause of the widely different densities 
of the two adsorbents. Color was used as 
criterion of oil quality and yields were 
calculated at a given composite filtrate 
color. In bauxite percolation of distillate 
stocks highest percolation yields were 
obtained at low rates, while temperature 
had little affect. With residual stocks 
yields were not affected by rate or tem- 
perature. When distillate stocks were 
percolated through Attapulgus clay, fil- 
tering rate and temperature had no af- 
fect on yields. Yield for residual stocks 
decreased at high rates and low tem- 
peratures. This loss in yield could be 
counteracted by increasing the percola- 
tion temperature. 

Data presented in the tables show that 
bauxite is equivalent to Attapulgus clay 
as a decolorizing medium for M/C resid- 
ual oils and is superior for M/C dis- 
tillate stocks. All of the oils percolated 
through bauxite had a satisfactory ap- 
pearance and had no peculiar cast. 

A similar comparison of the two ad- 
sorbents was made on commercial filters 
having a capacity of about 18 tons of 
Attapulgus clay or about 26 tons of 
bauxite. The yields obtained are shown 
in Table 5. 

Changing the adsorbent in a commer- 
cial filter building cannot be accomp- 
lished immediately. Discarding of sev- 


EXCLUSIVE 





Attapulgus clay in lubricating oil filtration 


eral hundred or even a thousand tons of 
old clay- is economically unsound. Ad 
sorbent make-up can be changed from 
Attapulgus clay to bauxite with the clay 
being slowly displaced by attrition and 
discarded. Mixtures of the two adsorb 
ents will exist in the system for some 
time. These mixtures of clay and baux 
ite are unsatisfactory in percolation of 
specialty oils and waxes for odor, and 
the yield of odorless products, in some 
cases, is less for the mixture than with 
either adsorbent. Conversely, for d: 
colorization of oils the percolation yields 
obtained with mixtures is about the same 





TABLE 1. Range of conditions investi 
gated for percolation of solvent 
refined Mid-Continent dis- 
tillate and residual stocks. 








Perco- Percolation rate 
Approx- lation volume oil/hr 
imate tem- volume clay 
Vis., perature, ————— 
Stock Origin SUV °F Bauxite Attapulgu 
A Distillate 180” @ 
100 F 125-225 0.40-1.20 0.40 


B Distillate 375” @ 

100 F 150-250 0.27-1.07 0.27-1.0 
C_ Residuum 125” @ 

210 F 170-270 0.03-0.80 0.20-0.80 











TABLE 2. Comparison of percolation 
yields in decolorizing stock A 
through bauxite and Atta- 
pulgus clay. 





Percolation 


Yield*, Vol oil/vol clay 





——rate Vol oil/ Temperatur 
Bauxite Attapulgus —_hr/vol clay i; 
9.0 5.9 0.4 125 
5.9 5.6 0.8 125 
5.3 5.1 1.2 125 
8.1 5.1 0.4 1 
7.3 5.1 0.8 17 
5.6 5.1 1.2 17 
7.9 5.3 0.4 225 
6.5 4.8 0.8 225 
5.9 4.8 1.2 225 





* Yield at composite filtrate color, 244 ASTM. 











TABLE 3. Comparison of percolation 
yields in decolorizing stock B 
through bauxite and Atta- 
pulgus clay. 











Yield*, Vol oil/vol clay Percolation 
— —— rate Vol oil/ Tempera 
Bauxite Attapulgus —_hr/vol clay 
9.0 7.3 0.27 
6.7 6.2 0.54 
4.9 6.2 1.08 i 
10.4 6.2 0.27 206 
7.9 6.7 0.54 200 
5.3 5.1 1.08 200 





* Yield at composite filtrate color, 6 ASTM 
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as that obtained with either adsorbent. 
These data are shown in Table 6. 


Efficiency of Clay 


Refiners faced with high oil output 
frequently increase clay make-up rate in 
an effort to improve adsorbent efficiency. 
This practice can be used to temporarily 
increase production, however, total clay 
inventory is usually very large and pur- 
chases of additional adsorbent cannot 
materially affect the over-all efficiency. 
Decolorization efficiency is a function 
primarily of the number of times the 
clay has been regenerated. Serious 
degradation from overburning is not en- 








TABLE 4. Comparison of percolation 
yields in decolorizing stock C 
through bauxite and- Atta- 
pulgus clay. 





Yield*, Vol oil/vol clay Percolation 
—— —————~ rate Voloil/ Temperature, 
Bauxite Attapulgus _hr/vol clay °F 
2.2 , 0.03 170 
2.2 0.06 170 
1.7 0.13 170 
2.8 0.20 170 
1.7 0.40 170 
1.7 0.80 170 
, 0.20 210 
1.7 0.40 210 
1.1 0.80 210 
28 0.03 225 
2.2 0.06 225 
17 0.13 225 
2.2 0.03 270 
2.8 0.06 270 
22 0.13 270 
2.2 0.20 270 
2.8 0.40 270 
2.2 0.80 270 








* Yield at composite filrate color, 7 ASTM. 


TABLE 5. Comparison of bauxite and 
Attapulgus clay filter yields 
from commercial filters. 





Yield, vol oil/ 
vol clay 
Approximate 


Stock Origin is. SUV Bauxite Attapulgus 
A M/C distillate 180°@100F 9.8 2.2 
© M/C residuum 125”°@210F 1.7 0.8 
D Coastal distillate 200°@100F 2.2 1.4 





countered with modern clay burners and 
efficiencies are usually high. Equilibrium 
efficiency of a typical plant clay at sev- 
eral make-up rates is shown in Table 7. 

During the period of reduction of clay 
make-up the system was being changed 
from Attapulgus clay to bauxite. High 
efficiency at a make-up rate of 0.0588 
per cent per day might be attributed to 
the high equilibrium efficiency of baux- 
ite reported by Hubbell and Ferguson.’ 
Adsorbent at this time was composed of 
50 per cent Attapulgus clay and 50 per 
cent bauxite. 


Regeneration Equipment 


Percolation yields are greatly in- 
fluenced by the degree of regeneration 
of the adsorbent. The type of burner, 
rate of feed to the burner, temperature 
and quantity of air are important fac- 
tors in the revivification. Excessive tem- 
peratures or localized “hot-spots” may 
deactivate the adsorbent. Poor regener- 
ation can improve the clay efficiency by 





Railroads Cut Costs 
By Using Oil Fuel 

Lonely wail of steam locomotive 
is being drowned out by powerful 
diesels on modern railroads. Vi- 
brant diesel horn may not produce 
same nostalgic sound as the steam 
engine's whistle, but it does denote 
progress and economy for Ameri- 
can people. Diesel locomotives pay 
for themselves in three to five 
years. Officials say they already 
are saving a half billion dollars a 
year by switching from steam to 
diesel locomotives. Use of petro- 
leum-powered diesels is an exam- 
ple of innumerable ways in which 
oil contributes to better living for 
this country. 
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TABLE 6. Laboratory percolation 
yields of stock C for Attapulgus 
clay, bauxite, and their 
mixtures. 








Attapulgus clay, Bauxite, Yield*, 
per cent vol per cent vol vol oil/vol clay 

100 0 1.6 

80 20 1.6 

60 40 1.6 

40 60 1.5 

20 80 1.6 

0 100 1.5 





* Yield at composite filtrate color, 7 ASTM. 








TABLE 7. Decolorization efficiency of 
equilibrium adsorbent from 
commercial filters. 








Adsorbent Percolation efficiency * 
make-up per cent ——————— ————_. 
of total clay/day Stock A Stock C Stock E** 

1.00 68 65 70 
0.074 70 70 65 
0.059 70 70 65 





* Fresh burned clay used as reference standard. 
** Coastal distillate, 130° SUV @ 210 F. 











forming an active carbon layer on the 
clay. Kalichevsky,* however, showed that 
this carbon lost its decolorizing power 
very rapidly, and if the clay was stored 
in hoppers before use the efficiency 
actually decreased. 

Effectiveness of regeneration of the 
clay may be determined from volatile 
matter remaining on the adsorbent. 
Volatile matter is the loss in weight of 
the clay after heating for 20 min at 1700 
F. Low percolation yields are obtained 
when volatile matter content is above 5 
per cent weight. Rapid decrease in clay 
efficiency with increasing volatile matter 
is shown in Fig. 1. 


Summary 


Evaluation of Attapulgus, clay and 
bauxite, using many different lubri- 
cating oil stocks, indicated that yields 
obtained from bauxite percolations are 
equal or superior to those from Atta- 
pulgus clay. At the optimum condition 
the increase in yield per unit volume of 
adsorbent was 50-70 per cent for neutral 
oils. Residual oil yields were equivalent 
for the two adsorbents. 

Equilibrium efficiency of the adsorb- 
ent is a function of the number of times 
the clay has been regenerated rather 
than clay make-up rate. Reduction of 
plant make-up rate by about 50 per cent 
did not decrease the clay efficiency. 

Percolation yields are low if a high 
volatile matter clay is employed. Re- 
generation conditions should be ad- 
justed to give a clay with a volatile mat- 
ter below 5 per cent weight. 
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SOO a Be 


ACIPCO cast iron pipe is being used in this prominent refinery in Mexico. Long and satisfactory service of ACIPCO pipe in installations throughout the 
Un ted States and many foreign. countr:es is indicative, not only of the quality of ACIPCO products, but also of the experience of the ACIPCO organi- 


zation in cooperating on piping problems. 


ACIPCO Pipe Serves Oil And Gas Industries 


ACIPCO produces a complete line of high quality cast 
iron pipe for the oil and gas industries. ACIPCO pipe 
is conveying gas, crude oil, gasoline, sour naphtha, salt 
brine, sewage, Foamite fire foam, water—and in fact, 
just about everything that a pipe line can conceivably 
convey. It is conveying these products under operating 
pressures ranging from a few pounds to the square inch, 
up to pressures in excess of 100 pounds of gas and 500 
pounds liquid. 


Our pipe is manufactured by the Mono-Cast cen- 
trifugal process, under rigid specifications in diameters 
3-inch through 48-inch. It will stand the impact of heavy 
loads and gives complete job satisfaction. The pipe is 
made in specific weights for specific laying conditions. 
You get the exact pipe your conditions require. 


It is equipped with any of a wide variety of joints includ- 
ing American Double-X, Flanged, Screw-Gland, Molox 
Ball Joint, Roll-On Joint, and Bell and Spigot. A com- 
plete line of fittings is available including transition pieces 
for interconnecting with other types of joints and pipe. 
As America’s largest individual cast iron pipe foundry, 
ACIPCO offers unexcelled foundry facilities and a highly 
trained and experienced organization for the production 
of highest quality cast iron pipe and fittings for oil and 
gas transmission and distribution, condenser coils, refin- 
ery and other process piping. 

Branch stocks of both pipe and fittings are strategically 
located in various cities for your convenience. Write the 
office nearest you. Free literature will be sent on request. 


AMERICAN CAST IRON PIPE COMPANY 


BIRMINGHAM 2, ALABAMA 


Minneapolis Houston San Francisco Pittsburgh Kansas City New York City 
Chicago Dallas Cleveland Los Angeles El] Paso Seattle Denver 
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llandarcy Autofining unit under construction. 
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Desulfurizing Process Has Wide Applications 


New technique called ‘‘autofining’’ developed by Anglo-lranian 


Oil Company and placed in operation at Llandarcy, Wales refinery 


C. M. JONES 


A NEW desulfurization process, called feed stocks having ASTM end points up 
“autofining” has been developed by the to 400 F can be almost completely de- 
Anglo-Iranian Oil Company and placed sulfurized by this process. At the same 
in operation at their Llandarcy, Wales. time the octane rating is raised by two 
refinery. It has a daily capacity of to three numbers with lead response 
900,000 gal. Output will soon be in- considerably improved. With these feed 


creased to 750,000 gal. 
This process operates at a 50 to 200 ES 
psi gage pressure and temperatures of TABLE 1. Autofining of Middle East 





700 to 800 F. It uses a long life sulfur straight run gasoline and naphtha. 
resistant catalyst. Catalyst is regener- roe Tena 
ated periodically—on stream period de- gasoline Naphtha 
pending on boiling range of feed stock. Yield percent wt onfeed 99.5 99.7 

; p o-. = Sulfur removal per cent 99.1 98.4 
A small amount of hydrogen is pro Gules euaienan 
duced in the process and is re-cycled. period, hours... . 800 400 


. No hydrogen manufacturing facili- Feed Product Feed Product. 
lles are required. Specific gravity 60 F.. 0.6957 0.6995 0.7800 0.7788 








Desulfurization of feed stocks rang- Gravity API......... 71.9 70.8 49.9 50.2 
ing f " ] aigh Distillation 
ing Irom natura and straight run gaso- IBP °F.... 81 78 298 284 
lines; through naphthas and kerosines ae | lCU 
. . . eT CeT yO1 z y - e ove 
to oils and light diesel fuels can be 50 aeeaiad aikek F..200 200 332 329 
undertak 90 per cent volat°F..269 270 369 369 
—- - End point Fr... ...299 300 403 408 
ulfur removed from feed stocks is Sulfur per cent....... 0.081 0.0007 0.116 0.0019 
largely converted into hydrogen sulfide. a ane ap 0.0 62.3 = 
ctane number om 
The products are of good color and TEL/IG. -.. 69.0 75.0 me 
odor and very stable. They need no sub- .“ * hee at 
i ° | Se ee io ol. a = 
sequent refining treatment and yields of Color, Saybolt....... ca. 20 30+ ca.20 +26. 
liquid products are 99 per cent plus by Doctor test..........Positive Negative Positive Negative 
a / Corrosion test........Positive Negative Positive Negative 
— and about 100 per cent by noi aA can ea ee eee 
volume. 
Straight run gasoline and naphtha EXCLUSIVE 
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stocks catalyst on-stream periods of 80\ 
to 1000 hours between regeneratio1 
can be employed. 

Typical results on Middle |! 
straight run gasoline and naphtha 
given in Table 1. 

Kerosines are almost completely 
sulfurized by the “autofining proce 
and catalyst on-stream periods of 400 


TABLE © Aunsfaies of Middle East 





kerosine. 
Yield of product per cent wt....... 99.5 
Sulfur removal per cent... . 98.0 
Catalyst on-stream period, hours. . . 400 
Fk eed I 
Specific gravity 60 F.... : 0.7985 
Gravity °API...... : a 45.7 { 
Distillation 
ss eae 336 32 
2 per cent vol at °F..... 352 345 
10 per cent vol at °F. . 365 3 
50 per cent vol at °F............. 404 404 
90 per cent vol at °F....... 446 448 
en Re. 4 
Sulfur, per cent............ ‘ 0.180 
Mercaptan sulfur, per cent........ 0.016 
Color, Saybolt............. . . +15 
Flash pomt °F..........5. Se 
Odor APeeT TURE ERIE EREEE Le Te Poor 
eee Positive 
Smoke point mm............... 25 
Burning test(Institute of Petroleum) 
Consumption g/hour..... : 20.6 
Char value mg/Kg....... 28 14 
Appearance of glass............ Grey- Ver 


brown film. gr 
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STEAM is FUEL FUEL 
oe Noe « 
— TO 
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| STRIPPER 
STRIPPER, COLUMN 
STRIPPERS TER COUN 
STRIPPER COLUMN COLUMN STEAM ea aia 
COOLERS EXCHANGERS i | ORIFICE 
i PRODUCT 
eS ania ——— 
Aen Pe STEAM PRODUCT 
WATER LEs6, Nt TO TANKAGE 
o—FSIEAM FRESH SODA 
Flow chart of Autofining unit. 
hours between regenerations are easily CR apa ee eee 
achieved. Of particular interest for some TABLE 4. Autofining of long distillates TABLE 5. Autofining of aromatic 
markets are the improved burning pro- from Middle East and Slaughter SO, extracts. 
perties (char value). Pilot plant results (West Texas) crude oils. ; “ 
on Middle East kerosine are given in we Extract from Extract from 
Table 2. Distillate from.......Middle East crude Slaughter crude ae a oy 
Straight run light gas oils (high speed Cut oncrudeT.B.P.,°F 212-662 deg 203-662 deg Yield of product per : ts 
° , Is 1 : Yield of product per cent wt......... 97.5 97.0 
diesel fuels) can aiso be de-sulfurized. cent wt on feed... .. 99+ 99-4 Sulfurremoval, percent 98.6 92.5 
The degree of sulfur removed is lower Sulfurremoval, percent 84.5 84.9 es ee 200 200 
A ; a al ° Te a yeriod, hours....... 
than with light distillates but in the case . & a. , F socninas sneering 
f Middle E d ils or 0.75 ee oa Feed Product Feed Product 
e uc ee uc 
S 1 any en Ife neo dtien Specific gravity, 60 F.. 0.8005 0.7975 0.8285 0.8220 Specific gravity, 60 F.. 0.836 0.835 0.800 0.864 
per —_ to Ms oe age Nap ur — Gravity, API....... 45.3 45.9 39.3 40.6 Gravity, API°....... 37.8 38.0 31.3 32.3 
. ; istillation isti tion 
can be desulfurized to the extent of 60 IBP °F... 193 255 (243 IBP,°F............ 289 230 311-286 
to 70 per cent with catalyst on-stream 10 per cent vol at ° F. 249 302 291 5 per pee at °F..... 246 243 329 318 
Pe Pe 50 per cent vol at °F. .407 448 437 10 tat °F.... 248 246 338 327 
periods of 200 hours. Typical results are 90 per cent vol at °F 504 604 «590 50 per cent at °F... 264 © 261.«=«372—«369 
shown in Table 3. End point, °F... 653 639 626 90 per cent at °F.... 293 291 451 451 
In some situations it may be desirable Sulfur, per cent. . 0.387 0.06 1.15 0.174 End point, °F. 325 327 489 496 
. ‘ ae —sa fraction | Octane number(motor) 85.3 87.2 _— 
to desulfurize a long distillate and frac- | ae IBP IBP- IBP-  IBP Aromatics, per cent wt 78.1 76.2 75.5 73.8 
. . . ; $ 356° 356° 356° 356° Colour-Saybolt......+15 +27 0 +22 
tionate after processing instead of de Yield, per cent wt... 34.8 37.9 30.1 31.6 Sulfur, per cent... 0.295. 0.004 0.692 0.052 
sulfurizing separate products after frac- Specific gravity, 60 F 0.7585 0.7600 0.7805 0.7785 ania anpadunene —— 
tionating. Results obtained when proc- ao SS GT OR : 
oF 207 199 232 «239 essing long distillates from Middle East 
50 per cent vol at °F .279 276 289 289 ‘ ’ y s in 
a $= Endpoint, "F367 36) 300303 —s es See See ee 
TABLE 3. pomarwren of Middle East a. ek * per — a Se Se fees cen may be catielen 
; Gees i ccs ‘ 97.5 99.2 
virgin gas oils.* : Octane no. (motor) . ; 45 0 47.6 52.0 torily desulfurized by the process are 
nth cl nected oe enh wh. 01 ee ene highly aromatic extracts obtained by 
= A Sie ue ae 356-482° 356-45 356- 
— removal per cent. . 70.0 Yield, per cent wt... 35.7 34.3 25.3 28.4 the solvent extraction of gasoline and 
atalyst on-stream period, hours ; 210 Specific gravity, 60 F 0.8085 0 8075 0.8180 0 8170 kerosine fractions as shown in Table 5. 
3 Gravity, API°... 43.5 43.7 41.5 41.7 ° : 
Feed Product Distillation The proces is not normally applicable 
Specific gravity 60 F 0. 854 0.849 IBP, °F. ...372 376 388 379 3 ils ini halt. 
Gravity °API 34.2 35.2 50 per cent ‘vol at °F .418 417 415 412 te residual fuel oils containing “Tl d 
Distillation End point, °F. 480 475 484 459 Consumption of utilities at the Llan l- 
espe vol at °F 520 305 Sulfur Goumeak per ee arcy plant section devoted to desulfuri- 
50 per cent vol at °F 561 556 cent..... 93 8 91.8 zation are: 
oe nee cont nol at yo = a ae ae a Steam at 150 psi. 6600 per hour (net) 
Sulfur, per cent. 1.00 0.30 Yield, percent wt... 29.5 27.8 44.6 40.0 Cooling 
Rate an * of 180 180 Specihe eravity wit ma ‘wt ta oy _ water 30,000 gal Imper ial per hour 
Carbon residue (10 per cent bottoms) oe Fuel 25,000,000 Btu’s per hour 
per cent....... 0.11 0.11 IBP, °F — 507 520 514 Electrici k 
: Llectricity 10 kw 
50 per cent vol at °F 549 541 568 560 
* The above inspection data refer to the total liquid End point, °F. 655 639 664 658 The plant’s recycle gas compressor is 
product, which contains a very small quantity of light Sulfur, per cent... 0.89 0.23 1.79 0.384 F : y 8 ae : 
ends. Removal of these light ends is easily accomplished Sulfur removal, per steam driven. Steam is generated In a 
cecheniee Sa eer eee mening Mi | Ot BS waste heat boiler. Cost of plant was 
— = = - — eT — = $700,000. x 
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There are many installations in the Oil Refining Industry where 
ordinary steel valves seem adequate — for awhile. But later on 
sour crudes or other corrosive fluids take their toll. Excessive 
maintenance and replacement begins. 


When you install (or replace with) Powell Stainless Steel Valves, 
their much longer life and lower maintenance will repay, many 
times over, the slight differential in the cost of these valves. 


The Wm. Powell Co. 
Cincinnati 22, Ohio 





Fig. 2453-G — Large 150-pound Stain- 
less Steel O. S. & Y. Gate Valve. Pre- 
cision-fitted, accurately guided inter- 


Fig. .s.— - inl 
changeable solid or split wedge. Separ- . F io — Ss = te ~_— a ace 
able yoke arms in sizes 5” to 30”, incl.  Fi9- 1832—200-pound Stainless ee ee eee: eee eee 
Conforms to all the latest standards. Stee! Gate Valve with screwed- heavy steel valve pattern, it conforms 

in bonnet. Sizes 4” to 2”, incl. to A.S.A. and A.P.1. Steel Valve Stand- Fig. 2491 — 150-pound Stainless 
ards. These valves are available for Steel O. S. & Y. Gate Valve 

150 through 2500 pounds W.S.P. 


wit! 
either solid or split wedge. Sizes 
Yj” to 2”, inclusive. Also ava 

able with screwed ends. 


OMe: 
pipe 


> 
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General view of Tex-Harvey gasoline plant. 


Rectified Condensate Used As Still Reflux 


Tex-Harvey gasoline plant near Midland, Texas, to open 


‘bottlenecks’ and raise capacity with new equipment 


Nowuene in the petroleum and nat- 
ural gas industry of Texas is the prob- 
lem of conservation of light hydrocar- 
bons, the prevention of waste, taken 
more seriously than in the Tex-Harvey 
field, south-southeast of Midland. The 
field offers some problems and some 
underground conditions not yet wholly 
understood, and the best engineering 
knowledge is being applied to solve 
these problems. Underground storage 
facilities are being developed to handle 
liquefied petroleum gases and thus to 
aid conservation and increase total re- 
covery from the field production. 

The Tex-Harvey gasoline plant, lo- 
cated in this field is a joint 50-50 ven- 
ture of Anchor Gasoline Corporation 
and Arthur Harvey, independent oper- 
ator whose name is used for the field. 
The plant now has a maximum capacity 
of 30,000,000 cu ft of gas per day, but 
recently has been handling 26,000,000 
cu ft daily. By the addition of certain 
new items of equipment to open “bottle- 
necks” that may be said to exist now, 
this maximum capacity will be extended 
to 36,000,000 cu ft per day, according 
to present plans. 

Natural gasoline, 

14 lb Reid 
or equivalent 20,000 gal/day 


*Editor, Refining & Petrochemical Edition. 
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ARCH L. FOSTER* 


Butane 20,000 gal/day 
Propane 40,000 gal/day 
Total liquid 

recovery 80,000 gal/day 


The plant’s compressor capacity now 
includes a total of 8540 hp of Clark’s 
compressors; eight three-stage units of 
880 hp each are installed, raising gas 
pressure from as low as 5 psig up to 
800 psig, plant operating pressure. 
Three older 500 hp compressors are 
now being remodeled by addition of 
the necessary cylinders to raise them 
from two-stage to three-stage operation. 
Eventually it is planned to add one, 
possibly two more 880 hp units, when 
gas supply requires that. 

The original gathering system has 
been extended by nine miles of 16-in. 
line. The final system will include about 
54 miles of line; some of the new 16-in. 
line goes in in place of smaller line, in- 
stalled when fewer wells were served. 

The liquid content of the gas proc- 
essed is dropping slowly, consequently 
it will be necessary to handle more gas, 
if available to maintain production, un- 
less some other method is employed to 
increase richness. Some peculiar condi- 
tions exist in producing this Tex-Harvey 


EXCLUSIVE 


field, neither the causes nor the solu- 
tions of which have been solved. 

The average gas analysis as of early 
1953 is about as follows: 


Natural gasoline 0.68 gal/M 


Butanes 0.78 gal/M 
Propane 1.71 gal/M 


Total liquid content 3.17 gal/M 
Under present operating conditions the 
plant is recovering about 85 per cent 
of the propane content of the raw gas. 

The plant includes the conventional 
absorber, still, and fractionators ‘for 
natural gas line, propane, and butane 
streams. A dehydrator employing di- 
ethylene glycol is installed also. As the 
sulfur content is essentially nil no de- 
sulfurizing equipment is required, and 
similarly corrosion traceable to sulfur 
compounds does not exist. 

The plant has three 125-hp boilers in- 
stalled, although now using only 250 
hp, with the remaining capacity in re- 
serve. Turbines employed to drive pumps 
is sent to the reboilers as heat medium. 
and at least 95 per cent of the steam is 
later condensed and returned to the 
system. The raw water, piped in from 
wells 8 miles away, shows 53 grains 
total hardness and is treated in a syn- 
thetic zeolite type softener unit, that is. 
synthetic resinous ion exchangers are 
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FIRED HEATER 


WARM HOT LEAN OIL | | weenie 
; 
LEANOIL | | STEAM 
i - a: 
Simplified flow chart of process in plant. 
used. An interesting item in this oper- cave or cavern into which LPG is is about 3,000,000 gal which will be 


ation is the withdrawal of salt water 
from liquefied petroleum gas storage 
wells (caverns) to the extent of about 
100 bbl per day to regenerate the zeo- 
lite, thus eliminating cost for buying 
solutions made up directly for this pur- 
pose. The salt solution is obtained by 
pumping fresh water into salt beds be- 
low the local formations, the salt is dis- 
solved and thus removed. creating a 


pumped for storage. When the caves 
are as large as desired, saturated salt 
solution instead of fresh water will be 
pumped in to displace the LPG above 
ground for sale; the saturated solution 
will not dissolve any more salt, thus 
leaving the cavern at its desired size. 
This plant is supplied with three LPG 
storage “wells” into which the product 
is pumped until wanted. Capacity now 


Plant view, with central control room and pump house in foreground. 
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doubled eventually as additional storag: 
is needed. 

LPG goes north to the Texas Pacifi 
railroad, through 1444 miles of 4-in 
line. On the railroad a 5-rack fillin; 
unit is installed, that will be expanded 
eventually so that 16 cars may be loaded 
simultaneously. 

An absorption oil reclaimer ‘unit is 
installed also, in which the lean oil 
from a bypass from the lean oil stream 
from the still is volatilized and reco 
densed for further use for absorptio: 
oil. The plant is also able to produce its 
own absorber oil from the heavy cor 
densate stream. The residue from thi: 
distillation-purification step is used a 
steam cylinder oil. 

Raw gas comes into the plant fron 
the field at three to five psig into the 
first stage of the compressors and i 
raised to 45-55 psig, after which it 
cooled in the fin-fans and‘is sent to th: 
second compression stage and raised to 
200 psig and through another set of 
coolers and into the third stage wher¢ 
it is brought up to 800 psig, cooled in 
still other fin-fans, then through a coil 
in the base of the Fluor water towe: 
and finally into the absorber at about 
the same (800 psig) pressure. The 
stripped gas passes through the dehy 
drators and is sold to El Paso Natural 
Gas Company and transferred to that 
company’s lines. 

G-R coolers are used also on Clark 
compressor engine jacket water. 

Rich oil from the absorber goes 
through exchangers and one of the thre 
Born direct-fired heaters to the still 
where it is stripped of absorbed light 
materials. A side stream goes to the 
second and third heaters and returns to 
the still. The stream of condensate fron 
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Battery of Clark compressors, showing compression View of exhaust side of compressor battery. 


cylinders and discharge drums. 





the second and third compressor dis- 
charge scrubbers goes to its rectifying 
column, being separated enroute from 
the water also condensed in the scrub- 
bers. Overhead vapors from this recti- FIC 
fier are led to the rich oil stream, while 
tower bottoms enter the still as reflux. 
This reflux stream amounts to about 28 Sta 
gal per minute. The condensate recti- 
fier and the debutanizer use steam for 
the reboilers. The still and the depro- 
panizer use direct fired heater coils as 
reboilers. 

Overhead product from the still 
passes through an air-cooled unit and 
into the depropanizer column. Reflux 
for this column is taken from the over- 
head condensate with the propane prod- 
uct stream comprising the major por- 
, f waste os c tion of this overhead going to storage. 
a : “oO . ¥ = ee a The bottoms stream from this depro- It 

panizer is split and each part after heat- 
G-R-Fluor gas coolers. ing in a furnace coil goes to one of two tc 
small columns adapted for this purpose. 
Commercial butane is taken overhead 
from these columns, bottoms are re- 
boiled via steam and stored as natural 
: Coynco gas cooler battery. gasoline. 

The entire operation requires only 
about 20 men, including the superin- 


wa: 























tendent, C. D. Sorrels, and assistant A 
superintendents Rex C. Little and W. ne 
H. Bailey. Three shifts are maintained, th 
with three men per shift, plus the “day Pt 
men” for maintenance and other essen- al 
tial jobs. vu 
The plant was designed and the ves- 01 
sels were built by the J.. B. Gill Com- ft 
pany and was erected mainly by plant cl 
personnel. It was moved in from an a 
abandoned plant near Guthrie, Okla- vi 
homa, with the aid of Huffman and se 
Pierce of the Turner, Huffman and le 
Pierce Construction Company, Ponca a 
City, Oklahoma. One of the big prob- I 
lems handled with eminent satisfaction 
was the complicated compressor system s 
manifold shown in the accompanying . 
photograph. xa f 
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Analytical Methods 





FIG. 1. Bell reducer was connected to male end of union, and female end 
was fitted to a nipple. Quantity of gasoline filtered is 5 cc; washed with 5 cc of benzol. 
Standards: Pounds suspended lead sulfide per 1000 bbl of gasoline. 


Useful Filtration Apparatus 


It is easily constructed from standard pipe fittings and is used 
to investigate suspended lead sulfide content in gasoline 


WILLIS R. BATTLES* 


A SPECIAL filtration apparatus was 
needed in the course of investigations on 
the suspended lead sulfide content of 
gasoline. It was desirable to concentrate 
all the suspended particles from a large 
volume of gasoline onto a small area in 
order to facilitate analysis. A Buchner 
funnel of smali diameter or a Gooch 
crucible ceuld have been used, but the 
apparatus designed possesses the ad- 
vantages of: 1, rapid setup; 2, positive 
sealing without any special care; 3, 
larger volume capacity of funnel per 
area of filter paper, making filtration 
less tedious. 

The construction of the filtration as- 
sembly is apparent from Figs. 1 and 2: 


*Fletcher Oil Company, Wilmington, Cali- 
fornia. 
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A \4-in. to 144-in. bell reducer was con- 
nected to the male end of a 14-in. union, 
the female end of which was fitted to 
a 14-in. by 3-in. nipple. A rubber stop- 
per was fitted on this nipple so that the 
apparatus could be used with a vacuum 
flask for filtrations (Fig. 2). To prepare 
the unit for filtration, a small piece of 
filter paper is placed on the male face of 
the union. The female face is placed 
tightly on the filter paper and the union 
made up finger tight. The two faces of 
the union pinch tightly onto the filter 
paper and provide a positive seal hold- 
ing the filter paper in place. 


Uses of Filtration Assembly 


1. Determination of the suspended 
lead sulfide content of a gasoline. 





A. Preparation of Standards: 

A gasoline of known! suspended lead 
sulfide content was used to prepare 
standard filter spots as follows: 

5 ml, 10 ml, 15 ml, and 20 ml sam 
ples of the standard gasoline (3/1000 
bbl suspended PbS content) were vac 
uum-filtered with the filtration assembly 
(Fig. 2) each through a fresh piece of 
fine filter paper. Each filtrate was 
checked and found free of suspended 
particles. Each filtration was followed 
by washing with 5 cc benzol to remove 
traces of gasoline color from the filter 
paper. The four filter spots thus pro- 
duced were mounted as a set of stand 
ards (see Fig. 1). 

B. Procedure: 

For routine tests of gasoline for sus 
pended lead sulfide: 

1. With a piece of fine filter pape: 
(such as Whatman No. 5) in assembly 
and using a light vacuum on flask, filte: 
5 ce of well mixed gasoline. Wash with 
5 ce of benzol and suck dry. 

2. Compare spot thus obtained with 
standards. If spot does not fall within 
range of standards, use more, or less, 
gasoline and calculate correct PbS con 
tent by using appropriate factor. (e.g 
if 50 ce was filtered, divide result by 
10, etc.) 

NOTES: 

1. The usual absorption or colorimet 
ric methods are not adequate for dete: 
mining the suspended lead sulfide con 
tent of gasolines because of differences 
in the color of the gasoline and size and 
appearance of the precipitate. 

2. The filtrate from Step 1 of the pro 
cedure foregoing should be checked fo 
any suspended particles. If all particles 
were not retained by filter paper, use 
a finer grade of paper or repeat filtration 
until liquid is crystal clear. 

3. Occasionally traces of iron wer 
found in the filter spot. The quantities 
found were so small, however, as not to 
affect the results for lead sulfide appre 
ciably. If desired, the iron can be esti 
mated by dissolving precipitate in a few 
drops of hydrochloric acid, diluting to 
5 or 10 cc, adding potassium thiocyanat« 
and comparing with known amounts of 
iron treated in the same manner. 

4. This filter spot technique can 
easily be adapted to many instances of 
determining very small quantities of sus 
pended particles in a liquid. If corrosive 
liquids are used, the metal parts must 
of course be of such an alloy as to avoid 
corrosion. 

II. Use of filter apparatus to deter 
mine the plugging qualities of a stove 
oil. 

Occasionally, after long storage pe 
riods, a trace of finely suspended mate 
rial will precipitate from an acid 
treated stove oil. This material may be 
too fine to be filtered by the usual filte: 
screen used when filling trucks, but may 
later cause trouble by plugging the fine: 
screens used with certain types of burn 
ers. The precipitate may also form in 

1PbS content of standard gasoline was ob 
tained by centrifuging 400 ml; washing with 
acetone, centrifuging, dissolving in dilute nitric 
acid, making alkaline with sodium hydroxide 
and titration with standard sodium sulfide solu 
tion, using sodium nitroprusside as an outside 


indicator. Blanks were run and subtracted t 
give true value. 
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FIG. 2. Rubber stopper was fitted on 
nipple so apparatus could be used 
with vacuum flask for filtrations. 





FIG. 3. Apparatus set up uses a fresh 
piece of coarse filter paper. 





MILLILITERS THROUGH-PUT ————> 








TIME IN SECONDS —————> 


FIG. 4. Graphical presentation of stove oil plugging test data 
Tests A: Excellent stove oil — 10 ml PF 0.04 

Tests B. Fair quality stove oil — 10 ml PF 0.33 

Tests C. Poor quality stove oil — 10 ml PF 1.06 

In each case test 1 was for heat-aged, pre-filtered stove oil. Test 2 
was for the heat-aged stove oil without pre-filtering it. 








the consumer’s storage tanks after deliv- 
ery of the oil. From a practical stand- 
point, it was desirable to have a quick, 
simple routine test that would classify 
a stove oil as to present or potential 
plugging tendencies. This filter appar- 
atus proved ideal for this purpose. A 
coarse grade of filter paper was used, 
on the assumption that it would stop 
any particles that might plug a filter 
screen. The test is performed as follows: 


Procedure 


1. Apparatus set up is shown in Fig. 
3, using a fresh piece of coarse filter 
paper. (Apparatus should be pre-wet 
with stove oil and allowed to drain while 
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apart before inserting fresh filter pape: 
for test.) 

2. 25 ml of the stove oil to be tested 
is poured quickly into apparatus while 
starting stop watch at same instant. 

3. Readings of stop watch are made 
at total throughputs of 2 cc, 5 ec, and 
10 ce. 

4. Temperature of oil is taken. (For 
simplification, all tests should be made 
at the same temperature to avoid vis- 
cosity change effects.) 

5. Results are compared with results 
obtained with the same stove oil pre- 
filtered through a double thickness of 
fine filter paper. 

6. Results can be plotted (Fig. 4) or 


a “plugging factor” can be calculated 
as below: 


Calculation of Plugging Factor 


T 
10 ml PF —+ —_], 
m T 


where 
10 ml PF = plugging factor for 10 
ml throughput 
T, = 10 ml throughput time 
unfiltered stove oil 
T, = 10 ml throughput time 
prefiltered stove oil 
\s can readily be seen if T, = T,, 10 
ml PF = 0 and no plugging occurs. Un- 
der our laboratory conditions for values 
of 10 ml PF less than .05, stove oil was 
considered excellent. From .05 to .15, 
good. Poor quality stove oil, upon oxidiz- 
ing, gave values for 10 ml PF of 1.0 or 
higher. (Fig. 4.) 
NOTES: 

1. While no classical definition of 
plugging factor is attempted, actually 
this term can be of considerable practi- 
cal value in the relative evaluation of 
stove oils, their methods of production, 
and their storage stability. 

2. As a practical laboratory routine, 
the stove oils were tested fresh from the 
storage tank (or treater) and tested 
again after heating 50 ml for approxi- 
mately 16 hours at 200 F in unstoppered 
4 oz sample bottles. This treatment ap- 
parently hastened the oxidation and pre- 
cipitate formation and made it possible 
to obtain laboratory results much more 
quickly as to the storage-stability of 
stove oils. Usually, a stove oil that shows 
up as good quality in the heating test 
will show good quality in storage. A 
stove oil that shows poor quality on the 
heating test, however, will not neces- 
sarily be poor quality upon long storage, 
so this method is far from infallible. Im- 
portant samples should be tested by 
standing under normal storage condi- 
tions for several weeks or longer before 
conclusive results can be obtained. 

3. Instead of coarse filter paper, cloth 
of any desired mesh might be used to 
indicate how great the plugging ten- 
dency would be for filter screens of the 
same mesh. 

4. This apparatus would prove: useful 
in other determinations of plugging ef- 
fects, e.g. the relative plugging ten- 
dencies of oil well injection waters, used 
in secondary recovery operations. 

5. The effect of lessening driving head 
of stove oil as it ran through apparatus 
had no effect on calculation of 10 ml 
PF, as same head variation occurred in 
each case. The effect of this slight 
change in driving head can be seen from 
the curves in Fig. 4 for the pre-filtered 
and therefore non-plugging stove oil. 
These curves are very slightly concave 
on lower side. 


Summary 

A convenient, easily constructed filter 
apparatus is described. Two examples of 
uses of this apparatus are given: 

1. Routine determination of sus 
pended lead sulfide in a gasoline; 

2. The relative evaluation of the plug- 
ging tendencies of stove oils. * * * 
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OFFICIALS OF PREMIER OIL Refining Company of Texas sets 
stakes for construction of an extensive refinery expansion program at 
it’s Fort Worth plant. R. P. Hargis, president, center, is being as- 
sisted by, left to right: L. B. Connelley, superintendent, Fort Worth 


Premier Breaks Ground 
For New Cracker 


Officials of Premier Oil Refining Com- 
pany of Texas participated in ground 
breaking ceremonies recently at its Fort 
Worth, Texas, refinery, site of a multi- 
million dollar catalytic cracking unit, 
which is expected to be completed and 
in operation within a matter of months. 
R. P. Hargis, president of Premier, to- 
gether with other officals including L. B. 
Connelley, refinery superintendent at the 
Fort Worth refinery. were on hand to 
watch as the last stakes were set in prep- 
aration for the building of the founda- 
tions for this new unit. In addition to 
Hargis and Connelley, others present 
were E. A. Heike, chief engineer of 
Premier refining operations, N. Y. 
Jones, administrative superintendent at 
Premier’s Arp refinery, E. B. Smith, 
superintendent of Premier’s Longview 
refinery and J. E. Bullock, administra- 
tive superintendent of Premier’s Baird 
refinery. 

President Hargis emphasized that the 
new catalytic cracking unit will be of 
extreme importance to the refining op- 
erations of Premier. This extensive in- 
stallation will not only include the cata- 
lytic cracking unit, but provides for a 
gas concentration unit and polymeriza- 
tion unit. 


Bituminous-Sands Plant 
For Sale; Tract for Lease 


Northeastern Alberta’s oil sands 5874- 
acre tract will be put upon the public 
market for lease July 9 by the Mines 
Department of the Provincial Govern- 
ment, the rental figure already fixed at 
$5874, or one dollar per acre, for the 
first year. Simultaneously the Province 
will offer for outright sale its bitumi- 
nous-sands extraction plant. 

The bituminous-sands, situated about 
300 miles northeast of Edmonton, the 
Provincial capital, are reputed to be 
one of the world’s greatest sources of 
oil; the reserves having been estimated 
at 250 billion barrels. 

Dr. S. M. Blair, Toronto geologist and 
petroleum engineer, retained by the 
Provincial authorities to survey the de- 
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posits, reported in 195] that the oil 
sands were capable of being economi- 
cally tapped. The Government erected 
the plant to experiment with methods 
of extracting the oil under the supervi- 
sion of Dr. Blair. The plant has lain 
idle for the last five years. 

In the “package deal” proposed for 
the disposition of the plant, which in- 
cludes title to its 47-acre site at Bitu- 
mont, Alberta, the Government will 
write “finis” to its proprietary interest 
in both the experimentation and the 
plant establishment. 

“Now that industry is actively par- 
ticipating in exploration of the sands,” 
is the official verdict, “the Government 
feels it need no longer pursue its experi- 
mental work.” 


New Protochem Plants 


Spencer Chemical Company has de- 
cided to build a 45,000,000 lb per year 
polyethylene plant near Orange, Texas, 
on a 450-acre tract acquired there re- 
cently. This plant will cost $25,000,000, 
and work on it will be started sometime 
this year. It should be complete by the 
spring of 1955, advices indicate. Ethyl- 
ene may come from Gulf Oil’s Port 
Arthur plant, rumor says. 

Also, Goodrich-Gulf Chemicals has 
acquired a 78l-acre tract of plant at 
Orange, between the Spencer block and 
that of Allied Chemical and Dye, on 
which to build whatever type of plant is 
finally decided upon, said to involve ex- 
penditure of $80,000,000. 

Du Pont is still expanding its now 
$100,000,000 Sabine Works, while Allied 
by its Nitrogen Division plans to have 
a $5,000,000 unit for ethylene oxide, gly- 
cols, etc., operating by early next year. 


Safety Record Set 


The 768 employees of the govern- 
ment-owned Plains butadiene plant at 
Borger, Texas, operated by Phillips 
Chemical Company, a wholly owned 
subsidiary of Phillips Petroleum Com- 
pany, recently completed one million 
consecutive manhours of work without 
a lost-time injury. The record covered a 
period of 237 days and is seventh time 
this plant has exceeded that mark. 





refinery, N. Y. Jones, superintendent, Arp refinery, E. A. Heike, chie! 
engineer, J. E. Bullock, superintendent, Baird refinery and Elny 
Smith, superintendent of Longview refinery. There will be a 
concentration unit and a polymerization unit as well as crcaking 


New Cat Reforming Process 
Available to Industry 


Announcement of an agreement 
among the Sinclair Refining Company 
Baker and Company, Inc., manufac 
turers of precious metal catalysts, and 
The M. W. Kellogg Company, enginee! 
ing-contracting subsidiary of Pullman 
Incorporated, was made at the May 
API meeting in New York whereby 
Kellogg will offer the recently disclosed 
Baker platinum catalyst in a new proc 
ess for the reforming of naphthas into 
high octane gasoline. 

The catalyst, called RD-150, was de 
veloped through cooperative research 
by Sinclair and Baker. It is a regenera 
tive type catalyst and has two majo 
advantages over existing commercial! 
platinum catalysts: (1) The catalyst 
maintains high activity over considera 
bly longer periods of time, resulting 
in substantially lower catalyst operat 
ing costs, and (2) it has a greater abil 
ity to convert low octane paraffin com 
ponents to high octane aromatic gaso 
line. 

The new Kellogg process for employ 
ing the catalyst will be of the fixed-bed 
type of a new design specially developed 
for the Baker catalyst. Baker and Com 
pany is currently producing the new 
platinum catalyst in its Newark, New 
Jersey, plant. A new plant is being 
erected in New Jersey. 


Penn State Men Honored 


Presidents of two Pennsylvania oil 
refining companies paid tribute re 
cently to Dr. M. R. Fenske and his as 
sociates in the petroleum refining lab 
oratory of Penn State. 

The executives, J. B. Fisher of Ke: 
dall Refining Company, Bradford, and 
A. W. Scott of Wolf’s Head Oil Refin 
ing Company, Inc., Oil City, spoke at a 
dinner sponsored by the Pennsylvania 
Grade Crude Oil Association at Boals 
burg Inn. The occasion marked mor 
than 20 years research conducted at the 
laboratory with Association support o1 
problems involving Pennsylvania oil! re 
fining techniques, product improvement 
and motor oil identification methods 
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News 


Houdry Dehydrogenation 
Process Is Available 


The Houdry dehydrogenation process 
is now generally available, C. G. Kirk- 
bride, president of Houdry Process Cor- 
poration, Philadelphia, Pennsylvania, 
announces. It is expected that this proc- 
ess will boost the production of scarce 
aviation gasoline and synthetic rubber 
intermediates from low-cost raw mate- 
rials. 

In the Houdry process, light paraffins 
are dehydrogenated of olefins and di- 
olefins by passage of preheated hydro- 
carbon vapors over catalysts of the 
chromic oxide-alumina type. 

Among the more important applica- 
tions of the Houdry process is the con- 
version of butane to butylenes and buta- 
diene. Butylenes currently are in short 
supply because of the increasing com- 
petition between producers of rubber 
and aviation gasoline for the basic feed- 
stock. 

Butadiene, basic ingredient of gen- 
eral purpose (GR-S) synthetic rubber, 
was produced during the war in two 
government plants by the Houdry de- 
hydrogenation process. 


P'-Xylene Plant Set 


Standard Oil Company (Indiana) will 
soon commence construction of a plant 
to manufacture para-xylene, Dr. M. G. 
Paulus, vice president in charge of man- 
ufacturing, announced. The new plant 
will be at Standard’s refinery at Whit- 
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ing, Indiana, and is expected to be in 
operation by January 1, 1955, it is being 
engineered by Badger Manufacturing 
Company. Anticipated production is 
14,000,000 Ib per year. 

Para-xylene is made from petroleum 
by the process known as hydroforming, 
which converts certain petroleum frac- 
tions to a mixture of various aromatics. 

Principal use of para-xylene by the 
chemical industry is in the manufacture 
of the new synthetic polyester fibers 
(Dacron), which show marked improve- 
ments in textile application, and a still 
newer polyester plastic film having im- 
portant advantages in packaging and 
other applications. 


B of M Report on Jet Fuels 
Aviation Gasoline Out 


Characteristics of aviation gasolines 
and jet fuels produced last year by 22 
American manufacturers are given in 
a Bureau of Mines report of investiga- 
tions released by Secretary of the In- 
terior Douglas McKay. 

The report presents results of na- 
tional survey of aviation fuels, during 
which manufacturers tested typical sam- 
ples of their products and sent the in- 
formation to the Bureau of Mines for 
compilation. 


PAD Conducts Survey of 
Foreign Refining Facilities 


To determine the capabilities of the 
petroleum refining industry abroad, the 
Petroleum Administration for Defense 
is conducting a survey of existing refin- 
ing facilities, planned additions to ca- 
pacity, and future operating programs 
of refineries in foreign countries, Deputy 
Petroleum Administrator J. Ed Warren 
announced. 

PAD is seeking information, Warren 
said, on crude-running capacity of for- 
eign refineries by years through 1957, 
estimated crude runs, and planned pro- 
duction on such runs broken down by 
types of petroleum products, as well 
as data on types of facilities in opera- 
tion, under construction, and planned 
for future construction. 


Continental Blacks Plans 
High Abrasion Black Plant 


Continental Blacks, Inc., a newly 
formed organization, will build a $2.- 
750,000 plant at Ponca City, Oklahoma, 
designed to manufacture 40,000,000 Ib 
annually of high abrasion black from 
oil. 

Organization of the new company was 
anounced by L. F. McCollum, president 
of Continental Oil Company, and Robert 
I. Wishnick, New York City. Continen- 
tal, Wishnick, and The Shamrock Oil 
and Gas Corporation, Amarillo, will be 
joint owners of the new enterprise. 

Construction of the carbon black 
plant, which will receive its raw mate- 
rials from Conoco’s refinery at Ponca 
City, will begin this summer. It is ex- 
pected to be completed by mid-1954. 

Sales of the facility’s products will 
be handled through the Witco Chemical 
Company, New York City. 


To obtain more information on products advertised see page E-41 


Texaco to Build Four 
Major Units at Amarillo 


The Texas Company has announced 
plans for complete modernization of its 
Amarillo, Texas, refinery. Multi-million 
dollar contract was let to M. W. Kellogg 
Company. 

Effect of The Texas Conipany’s over. 
all program will be virtually to double 
the current capacity of the refinery, 

Kellogg - designed units will include 
crude distillation, delayed coking, ortho- 
flow fluid catalytic cracking and cata- 
lytic polymerization, the first two of 
which are integrated into a combination 
unit. 


Safety Record Made 


Standard Oil Company of California’s 
Richmond, California, refinery has just 
completed 2,000,000 manhours worked 
without a lost time accident, this total 
having been reached on April 19 and 
continuing to grow. 

Three thousand five hundred and fifty 
employees of the plant have set up an 
accident frequency rate for this year of 
0.86 accidents per million manhours 
worked. Refining averaged 7.17 acci- 
dents per million manhours in 1952. 


Helium Plant in Operation 


The Navajo helium plant near Ship- 
rock, New Mexico, has resumed opera- 
tions, Dr. C. W. Seibel, regional direc- 
tor of region VI, U. S. Bureau of Mines, 
announced. Work of reactivating the 
wartime plant began last summer when 
estimated demands for helium indicated 
that more production was needed than 
could be provided by the Bureau’s other 
three plants. 

Intermittent production at Navajo be- 
gan in February, and today the plant 
is in continuous operation. 


CNGA to Make Annual Award 


Announcement was made by Warren 
H. Kraft, president of the California 
Natural Gasoline Association, of an an- 
nual award to be made “In recognition 
of Distinguished Service in the Advance- 
ment of the California Natural Gasoline 
Association.” It is planned that this 
award will be presented for the first 
time at the annual fall meeting of the 
association in October, 1953. 

Purpose of this award, according to 
Kraft, is to not only recognize the out- 
standing work of younger men but to 
stimulate their interest in the continu- 
ance of the activities of CNGA. It is 
not a prerequisite for the man to be a 
scientist, as organizational work, com- 
mittee service and leadership will be 
considered in making the award. 

Nominations for this award will be 
made by the association’s individual 
members by means of a nomination 
form sent to them for that purpose. Any 
member wishing to nominate another 
member may do so by completing forms 
available and returning it to the Award 
Committee who will make the final 
choice. Award will be limited to those 
in the association who are 42 years of 
age or under. 
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» Lloyd G. Lewis has been promoted to 
section head in the physics division of 
the engineering research department of 
Standard Oil Company (Indiana). Dr. 
Lewis, formerly senior project physicist 
in the division, will have supervision of 
the electronic instrument research pro- 
gram in the division, under the general 
direction of Dr. Robert B. Jacobs, tech- 
nical director. Dr. Lewis joined Stand- 
ard Oil Company in 1950. Previously he 
had been an associate physicist with 
Armour Research foundation and the 
metallurgical laboratories of the Uni- 
versity of Chicago. 


» Robert J. Entenman has joined the 
Hooker Electrochemical Company as a 
chemical engineer in the process study 
group and William B. Corcoran, Jr., 
has become a draftsman in the engineer- 
ing department. Prior to his recent em- 
ployment Entenman served in the 
Ordnance Corps of the U. S. Army. 
Corcoran formerly was with du Pont, 
Great Lakes Carbon and Mathieson. 





Jan Oostermeyer 


> Jan Oostermeyer, who has retired as 
president of Shell Chemical Corpora- 
tion, has been elected to Food Machin- 
ery and Chemical Corporation’s board 
of directors. The election took place at 
Food Machinery’s annual meeting of 
stockholders held at company head- 
quarters in San Jose, Caiifornia. 


> Roscoe L. Van Zandt has been named 
superintendent of the Barton plant, 
Lion Oil Company’s new chemical plant 
near New Orleans, Louisiana, according 
to an announcement made by J. B. 
Rogerson, Lion’s manager of manufac- 
turing. Others assigned to management 
positions at the plant, according to the 
announcement, include Stanley B. John- 
son, assistant superintendent; John L. 
Ricks, chief engineer; H. Leon Payton, 
operating superintendent; Fred B. 
Elliott, maintenance superintendent; 
Malcolm C. Lowe, chief chemist; Cary 
E. Ashley, personnel manager, and 
Dewey Blackwood, safety engineer. 
Van Zandt was graduated from Texas 


A & M with the degree of BS in chemi- 
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cal enginering in 1932. He had six 
years’ experience with other oil com- 
panies before entering Lion’s employ 
in 1938. 

Johnson, who holds a BS degree in 
chemical engineering from the Univer- 
sity of Oklahoma, gained experience in 
the oil business with other companies 
before coming to Lion in 1942 as shift 
foreman. Ricks was graduated with a 
BS degree in chemical engineering from 
Mississippi State College in 1941. After 
working as an engineer in several loca- 
tions for eight years, he joined Lion 
in 1948. 

Payton received his education at the 
University of Texas. He immediately 
entered Lion’s employ. 

Elliott was graduated from Rice In- 
stitute at Houston. He became a shift 
foreman at the El Dorado chemical plant 
that same year and was supervisor of 
the acid section when he moved to 
Luling. 

Lowe, a native of Hazelhurst, Missis- 
sippi, received his BS degree in chemi- 
cal engineering from Louisiana State 
University. He was immediately em- 
ployed by Lion in its chemical opera- 
tions with the title of shift foreman and 
had advanced to the post of chemical 
engineer at the time of his transfer. 

Ashley attended the University of 
Arkansas, receiving a BS. degree in 
business administration in 1949 and an 
[..L.B. degree in 1952. His business ex- 
perience has all been with Lion Oil 
Company by whom he was employed in 
February of 1952. 

Blackwood was graduated from Oua- 
chita College. He was employed by Lion 
in 1951 at the El Dorado chemical plant 
in the engineering department. 


> Ralph D. Handren has been named 
chief accountant of Sun Oil Company’s 
Canadian refinery, now under construc- 
tion at Sarnia, Ontario. A native of 
Canada, Handren joined Sun in 1952 
and has served at the company’s Toledo, 
Ohio, refinery. 


>» Charles E. Wilson has been elected 
chairman of the board of directors of 
Grace Chemical Company according to 
an announcement by William P. Gage, 
the concern’s president. Wilson formerly 
was president of the General Electric 
Company, first chairman of the Defense 
Mobilization Board, and executive vice 
chairman of the War Production Board. 
He also is chairman of the executive 
committee of the board of directors of 
W. R. Grace and Company, parent com- 
pany of Grace Chemical. 

Grace Chemical Company, formed 
a year ago, now has under construction 
its first manufacturing unit, a $19,000,- 
000 nitrogen plant located near Mem- 
phis. The plant is expected to be on 
stream in about a year. 


> W. J. Bramblett, Columbia Southern 
Chemical Corporation, has been named 
new president of the Houston Chemi 
cal Club. Other officers include: J. L. 
Pickens, Mathieson Industrial Chemi- 
cals Division, Mathieson Chemical Cor 
poration, vice president; S. S. Emison 
Consolidated Chemical Industries Inc., 
secretary-treasurer; Joe W. Russell, 
Texas Solvents and Chemical Company 
assistant secretary-treasurer. 

Two-year directors are: J. C. Wheeler 
Dow Chemical Company, and J. W 
Kennady, Diamond Alkali Company. 

One-year director is A. W. Arnold, 
Jr., Arnold and Clarke Chemical Com 
pany. 

Two-year directors serving second 
year are: R. C. Collins, Stauffer Chemi 
cal Company, and Ed R. Lett, Jr., Gen 
eral Chemical Division, Allied Chemica! 
and Dye Corporation. 

Retiring president is S. O. Taylor, 
Solvay Process Division, Allied Chemi 
cal and Dye Corporation. 





Robert S. Tulin 


>» Robert S. Tulin, former Pacific Coast 
natural gas and gasoline division mana 
ger for Shell Oil Company, who has 
been on a special assignment with the 
company for the past one and a half 
years, retired after more than 32 years 
of service. Tulin’s long record of service 
with Shell began in December 1920 as 
an electric plant operator at Oilfields. 
In 1931 Tulin was named manager of 
the natural gas and gasoline division 
with headquarters in Los Angeles. With 
the discovery of the Ten Section field by 
Shell in June 1926, under Tulin a new 
plant was constructed and operating in 
the field approximately two months 
later. 

In November 1951 Tulin was selected 
for special assignment by the company’s 
New York head office. He continued his 
headquarters in Los Angeles and de 
voted his entire time to special natural 
gas and gasoline problems affecting the 
company’s United States and Canadian 
operations. 


>» Adrian C. West, research enginee! 
with California Research Corporation, 
has been named 1953 recipient of the 
Walter D. Hodson Junior Award of the 
American Society of Lubricating En 
gineers. West, a graduate of San Jose 
State College was given recognition for 
his paper “Friction and Boundary 
Lubrication,” presented to the ASLE 
northern California section last year. 
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Personals 


> Dr. E. H. Amick, Jr., assistant dean 
of engineering at Columbia University, 
and krancis W. Winn, process design 
engineer, have joined Fractionation Re- 
search, Inc., to head its technical or- 
ganization. 

Dr. Amick assumed his duties as tech- 
nical director of Fractionation Research 
on June 1. Winn has been employed as 
associate director. 

Dr. Amick, long prominent in the en- 
gineering field, received his BS degree 
from Montana State College, his MS de- 
gree from the University of North 
Dakota, and his doctorate in chemical 
engineering from Yale University. Winn, 
a graduate of the University of Okla- 
homa’s chemfcal engineering school. 
spent more than four years in the Army 
Chemical Warfare Service, working dur- 
ing most of this time with the Petroleum 
Administration for War on coordination 
of world-wide petroleum activities. 





> F. W. Bruckmiller, assistant general 
superintendent of the Sugar Creek, Mis- 
souri, refinery of Standard Oil Company. 
has retired after 35 years’ service. 

I. C. Staeuble, superintendent of the 
process division at the Sugar Creek re- 
finery, and J. H. Johnsen, assistant 
superintendent of the mechanical divi- 
sion at the company’s Whiting, Indiana. 
refinery, were made assistant general 
superintendents at Sugar Creek. 

At the same tame, S. E. Cahoon, 
superintendent of the light oils division 
at Standard’s Wood River, Illinois, re- 


finery was advanced to assistant general 
superintendent at Wood River. 

Bruckmiller joined Standard at Sugar 
Creek as a chemist in 1918. He first be- 
came assistant superintendent in 1919. 

Staeuble became associated with the 
company at Sugar Creek as a chemist in 
1931. He was advanced to general fore- 
man in 1946 and to superintendent of 
the process division in 1949, 

Johnsen joined the company at Whit- 
ing as a design engineer in 1945. He 
was promoted to assistant superintend- 
ent, mechanical division, in 1951. 

Cahoon joined Standard at Wood 
River as an assistant oil inspector in 
1928. He was promoted to superintend- 
ent, light oils division, in 1952. 


> Ralph A. Halloran, former president 
of The California Research Corporation, 
received a “Certificate of Appreciation” 
in recognition of his many contributions 
to the petroleum industry, at a dinner 
meeting of the Division of Refining of 
the American Petroleum Institute in the 


Commodore Hotel, New York City re- 
cently. Certificate was presented in 
absentia. 


Howard G. Vesper, current president 
of California Research Corporation, San 
Francisco, accepted the citation on be- 
half of Halloran. The presentation was 
made by E. B. McConnell, vice chair- 
man of the general committee of the 
Division of Refining and. vice president 
of Standard Oil of Ohio. Halloran re- 
tired as president in 1946. 
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> V. M. Wann will be resident engineer 
of the refinery Standard Oil Company 
is building in Mandan, North Dakota, 
Thomas E. Stockdale, refinery manager, 
announced. Since 1946 Wann has been 
design engineer at Standard Oil’s Whit. 
ing, Indiana, refinery. Previously he had 
been employed in Indianapolis, Indiana, 
as a hydraulic engineer with the U. §, 
Geological Survey from 1939 to 194] 
and as design engineer for the Indiana 
State Highway Commission from 1934 
to 1938. He is a graduate of Purdue, 
where he specialized in civil engineering. 


> Harry B. McClure has been named 
executive vice president of Carbide and 
Carbon Chemicals Company, a Division 
of Union Carbide and Carbon Corpora- 
tion. McClure has been vice president 
since 1944, 

McClure became a member of the 
Carbide organization in 1928 as a re- 
search fellow at Mellon Institute of In- 
dustrial Research in Pittsburgh. Later 
he became a technical representative in 
the Philadelphia area and was trans. 
ferred to New York in 1931. 

For the past 20 years he has been con- 
cerned mainly with the development of 
new chemicals and finding new indus- 
trial uses for these materials. He is the 
author of many technical papers and 
articles on this subject. In 1950 McClure 
received the first honor award of the 
Commercial Chemical Development As- 
sociation for valuable service to the 
chemical industry. 
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When everything’s right... you roll! 


These “boom cats” are lowering a completed pipe- 
line into its permanent location after which back- 
filling the trench is begun... the final steps on a job 
that rolled along smoothly, because everything was 
right ... from the start. 

This pipe has been given complete protection with 
Barrett coal-tar enamel and Barrett asbestos coal- 
tar saturated pipeline felt. And to make certain that 
this complete protection against climate, corrosion 
and soil would be applied right all along the line, a 
Barrett technical advisor was on the job from the 
beginning. 

With Barrett, you not only have the finest pro- 
tective coating, but also the advice and assistance of 
Barrett’s Technical Service Corps. These trained 
experts are paid by Barrett to work with you. They 
start at the planning stage by helping to determine 
the best protective coating to meet your specific re- 
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quirements, and follow the construction of your 
pipeline until it is safely underground. They are 
your guarantee that costly pipe will get superior 
protection. 

Barrett maintains field offices throughout the 
country to provide best materials and the best 
service ...for the best in pipeline protection at the 
lowest cost. For any pipeline coating problem, be 
sure to consult Barrett — write, wire or phone for 
detailed information. 


BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
lied 
hemical} 40 RECTOR STREET, NEW YORK 6,N. Y. 





In Canada: The Barrett Company, Ltd., 5551 St. Hubert St., Montreal 


#*Reg. U.S. Pat. Off 
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At left, this short piece of the broken crankshaft was discarded break occurred. Bottom, right, machinist Sherman Bathelder ha: 
and a new piece weighing about 1000 Ib was machined from a machined off jagged edges where crankshaft broke. He is making 
1740-lb forging. Service Pipe Line mechanics never did determine his final cut here; next step will be boring holes for bolts and studs 
exactly what caused the break. Top, right, drawing of the crank- Because of crankshaft's size Batchelder had to rig up a boring ba: 


shaft from the 7'2-in. stroke quintuplex pump showing where the 


with a special head so it would hold a 1-in. by 2-in. forged too 


Crankshaft Crisis at Center Station 


Service Pipe Line technicians saved the company $3000 and five 


weeks pumping time by repairing a broken crankshaft themselves 


I was 11:55 p.m. December 19. Serv- 
ice Pipe Line Company’s number two 
unit at Center station, Missouri — a 
714-in. stroke quintuplex pump coupled 
to a 1350-hp diesel engine — was pump- 
ing about 2500 bbl an hour to Wood 
River, Illinois. 

Suddenly Chauncie Gillenwater, the 
engineer on duty, heard a thumping in 
the pump. He thought it had burned out 
a bearing and shut it down. He notified 
the oil dispatcher and master mechanic, 
Fay Cook, at Tulsa. 

Next day mechanics tore into the 
pump and found the crankshaft broken 


CARL |. HUSS 








The Author 


Carl |. Huss is editor of The Connect- 
ing Rod, employee publication of Serv- 


ice Pipe Line 
Company. He is 
a graduate of 
the University of 
Missouri, where 
he received his 
degree in jour- 
nalism. He spent 
five years in the 
Army Air Corps 
as radio oper- 
ator and tech- 


ity on the Wood River line for Februa 
Cook phoned the factory and asked 
when they could deliver a new crank 
shaft and they told him it would ta! 
at least 10 weeks. Cook looked a 
calendar again—10 weeks wa 
long. They needed one in 5 weeks 

When Tom Llewellyn, assistant 1 
ter mechanic, heard Cook say 10-w 
delivery date, he took out the pur 
blueprints and started figuring. 

Orville Watson, area master mech 
for Missouri, happened to be vai 
ing in Tulsa. Cook called him to a | 
dle with himself and Llewellyn. 





The three came up with a 
Briefly it called for machining off 
broken end of the shaft, machinii 
new piece to replace the short se 
broken shaft, and bolting the two p 
together with severel bolts and sti 

Watson went to Center station t 
that there were no other cracks i 


in the crankthrow farthest from the college upon his PRB i Foye e, 
— They reported their findings to Huss joined the publications section of 
Cook tl r "| Service Pipe Line after his graduation 
ook took a look at pumping commit from the University of Missouri in 1949. 
ments and whistled under his breath. 
They were sitting pretty good for Jan- 
uary but February was a different story. 
They needed all their pumping capac- 











EXCLUSIVE 


THE PETROLEUM ENGINEER, July, 1953 D-3 





Forging goes into lathe to be machined into short piece of crankshaft. 


Machinist Ed Peterson measures one of the studs in- 

the short piece of crankshaft. Six studs 2°in. by 5% in., 
and four bolts 2 in. by 6% in. were used to bolt 

lhe two sections of crankshaft together. White substance 


ica a 


Five working days later, Machinist Batchelder has the 


forging machined down to this size and shape. 


is Moly-coat applied to all threads to prevent galling. 
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Drawing shows how long piece of 
crankshaft was machined off. 

Short section, right, was discarded 
and new piece machined. 
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broken crankshaft. Meanwhile Llewel- 
lyn and Cook drew up the plans and 
took them to Arlie Zumwalt, head of the 
company’s machine shops in Tulsa. 
Zumwalt alerted his mén. 

A company truck delivered the brokeh 
shaft to the shops January 9, and made 
a paying trip both ways by carrying a 
load of fabrications back to Missouri. , 

Sherman Batchelder, a veteran ma- 
chinist, swung the 12-ft section of crank- 


shaft into his 32-in. Monarch lathe and 
started machining off the broken sur- 


face. Because of the crankshaft’s size 
Batcheldér had tq devise a special tool 
for this operation. He rigged up a bor- 
ing bar with a special head so it would 
hold a 1-in. by 2-in. forged tool. 
Zumwalt ordered a steel forging from 
Bethlehem Stee] in Tulsa from which 
they could machine the short section of 
crankshaft. The forging weighed 1740 lb. 
Batchelder machined off the broken 
end then counterbored a female joint 5 


Closeup of the two ends, short section left, with the six studs 

in place. Male and female joint in the center of the two sections 
helped further anchoring of the two pieces. Tolerance 

on the job was a plus or minus one/thousandths of an inch. 
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Bob Hurry and Lawrence Brock, out of 
picture, slide two pieces together. 
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Peterson machines a ‘‘hex’ 


nut. Shops personnel 
machined all nuts, studs and bolts from 4140 steel. This 
“little’’ work went on the smaller machines while 
the crankshaft was being machined on the larger lathes. 


‘hex 


All studs, bolts, and ‘‘hex’’ nuts are in place and tightened. 
Here, Rudy Jones drills holes for lock pins. These were added for 
extra safety. Next, the crankshaft went to the band saw 

where the ‘‘hex’’ nuts were sawed off flush with the crankthrow. 
Then the crankshaft went to the lathe for final machining. 


in. in diameter and 34 in. deep in the 
center of the machined end. He finished 
this phase of the work the morning the 
forging arrived. The crankshaft went 
to the milling machine for the drilling 
of holes and Batchelder began the forg- 
ing. 

During the next five working days 
Batchelder machined the forging from 
1740 lb to about 1000 lb. When he fin- 
ished, the piece roughly resembled the 
short piece of broken crankshaft. 

The shops personnel cut costs at every 
opportunity. For instance, machining 
built up many stresses and strains in 
the forging, so that it had to be sent 
out to Western Supply Company for 
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Arlie Zumwalt, 
shop superin- 
tendent, makes a 
final check before 
the crankshaft 
leaves for Center 
Station, Missouri. 
Broken shaft was 
delivered to Service 
Pipe Line’s Tulsa 
shop January 9 
and was finished at 
2 a.m. January 24. 
It was shipped to 
Missouri same day. 





Conference between Brock, Assistant Machine Shop Foreman 
George Burgess and Hurry. They have the two sections togethe: 
and are adding the ‘‘hex’’ nuts (under Burgess’ left hand). 
Notice the counterbore 2 in. deep and 3-1/16 in. in diam. The 
nuts fit snugly into these counterbores. 





Closeup of the repaired crankshaft as it rests on the truck 
just before being shipped back to Center station, Missou: 
Notice how the ‘‘hex"’ nuts were sawed off flush with the 
crankthrow. Lock pins hold nuts and bolts as an added safet 
feature. Boards bound around crankshaft protect it. 








stress relief. The men sent it out Fri- 
day afternoon so that it was back on the 
lathe Monday. Thus no regular working 
days were lost. 

While Batchelder worked on the forg- 
ing, other machinists like Ed Peterson, 
Rudy Jones, and Lawrence Brock drilled 
ten 2-in. holes for the studs and bolts 
in the long piece of shaft. They counter- 
bored all holes 2 in. deep and 3/16 in. 
in diameter. They used a milling ma- 
chine for all the borings. 

They also made all studs and bolts 
using 4140 steel. The four bolts were 
2 in. by 614-in., the six studs were 2 in. 
by 514 in. The men made these on the 
smaller machines while other work went 
ahead on the larger lathe. 

As another part of the project the 
men re-machined and rebored all the 
connecting rod surfaces and made new 
inserts from bronzoid number 76. 

Batchelder finished the short piece of 


shaft, leaving a male joint 5 in. in 
diameter 34 in. long. This would fit into 
the female joint on the long piece of 
crankshaft. The other machinists drilled 
stud bolt holes in the short piece. 

Next came the fitting together — the 
payoff. The two parts had to line up 
with a tolerance of not more than a 
plus or minus one thousandths of an 
inch. All the machinists, with supreme 
confidence in their work, had no doubt 
about the two pieces fitting together 
like a hand in a kid glove. They were 
right! 

They swung the two pieces together 
then joined them with the four bolts 
and six studs. They drew the pieces 
tight with specially made “hex” nuts 
that screwed down snugly into the coun- 
terbores. They coated all threads with 
white lead and Moly-coat to prevent 
galling. 

For added safety the men anchored 


the bolt heads and nuts with lock pins, 
Next they sawed off the “hex” nuts flush 
with the crankthrow, using a Wells band 
saw. Finally the crankshaft went back 
to Batchelder’s 32-in. lathe where he 
took the finished cuts in the outside 
diameter. 

As the deadline was approaching fast 
the machinists worked around the clock 
the last week. They finished the job at 
2 a.m. Saturday, January 24. At 8 a.m. 
that morning a truck stood at the shops 
door ready to load out. Things were co- 
ordinated that close. 

Orville Watson and his Missouri ma- 
chinist crew got the unit back on the 
line February 4. Service Pipe Line 
technicians not only put the unit back 
in service in time to fill its pumping 
commitments but they also saved the 
company $3000—the difference be- 
tween the cost of a new shaft and the 
cost of the repair job. kek 





New Pumping Units Increase Line Capacity 








iDBERC 


The 4-cycle spark-fired gas engines on Phillips Pipe Line Company's 289-mile 
crude oil carrier are rated 935 hp at 475 rpm. If conditions warrant, the rating 
of these engines could be increased to 1265 hp. 


To increase capacity of its existing 
12-in. crude line from Odessa to Phillips 
Petroleum Company’s Borger, Texas, 
refinery, Phillips Pipe Line Company 
is currently installing ten Nordberg 4- 
cycle Supairthermal spark-fired gas en- 
gines for pumping service. This project, 
when completed, will increase capacity 
23,000 bbl a day. 

This 289-mile pipe line was originally 
built in 1948 to transport crude from 
the West Texas fields to Borger refinery. 
Phillips Pipe Line Company also oper- 
ates a products line, originating at, Bor- 


ger, Texas, with terminals at Kansas 
City. Kansas, East St. Louis, Illinois, 
and East Chicago, Indiana, with the di- 
vision point at the Paola, Kansas, sta- 
tion. Nine Nordberg engines were in- 
stalled on this carrier in 1952 to boost 
capacity to 82,000 bbl a day. These en- 
gines were originally of the super- 
charged Duafuel type rated 1210 hp at 
460 rpm. All engines are now being con- 
verted for spark-fired gas service and 
seven will operate on the Supairthermal 
principle. 

The crude line expansion by Phillips 


has been thoroughly integrated with 
existing facilities to assure maximum 
pumping capacity and flexibility of op- 
eration and is hydraulically balanced 
through proper station spacing, line 
diameters, and natural gradients. Maxi- 
mum throughput is attained by uniform 
loading of the pumping units. 

The new engines will operate in pairs 
and are at Odessa, Gaines, Slaughter, 
Olton, and Canyon. From the latter, the 
line carries directly to the Borger re- 
finery. ‘The Odessa station began pump- 
ing in mid-February and the Gaines 
station in early March. All engines will 
be in service shortly. 

The Odessa station is representative 
of the type of station setup employed by 
Phillips. Each of the engines drives two- 
stage centrifugal pumps through 7.57:1 
speed increasers. These engines are of 
the 4-cycle type with 6 cylinders of 13- 
in. bore and 1614-in. stroke. They are 
rated 935 hp at 475 rpm at altitude and 
embody the patented Nordberg Supair- 
thermal principle of variable inlet valve 
timing. These engines use the Bosch low- 
tension impulse generator with rectifiers 
and transformers at each cylinder. This 
ignition system has no distributor, 
breaker points, nor wearing parts ex- 
cept two bearings supporting the rotor 
of the generator. 

The precise timing of the inlet valve 
on these spark-fired gas engines gives 
the correct air-fuel mixture from half to 
full load assuring uniform combustion. 
Also it automatically reduces the effec- 
tive compression ratio of the engine 
while maintaining a constant, high ex- 
pansion ratio. The high expansion ratio 
employed results in high thermal eff- 
ciencies—in excess of 41 per cent at full 
load. It also lowers the exhaust tempera- 
tures giving long valve life and low 
thermal expansion of exhaust header 
and piping. ket 








D-6 





THE PETROLEUM ENGINEER, July, 1953 

















lush 
and 
ack 


side 


fast 
lock 


with 
num 
Op- 
need 

line 
laxi- 
form 


airs 
hter, 
, the 
r re- 
imp- 
Lines 

will 


ative 
d by 
two- 
a 
‘e of 
f 13- 
- are 
and 
pair- 
valve 
low- 
ifiers 
This 
utor, 
3 eX: 
rotor 


valve 
gives 
ilf to 
stion. 
pffec- 
igine 
h ex: 
ratio 
| effi- 
t full 
pera- 

low 
>ader 
** 








eget 


Pneumatic drilling of holes for dynamite charges. 
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Products System Completes Important Project 


Interesting changes in products system serving widening 


territory in the Pacific Northwest Intermountain area 


Diese capacity of the 327-mile 
products pipe line that links Salt Lake 
City, Utah, and Boise, Idaho, is a re- 
cently installed 8-in. line that parallels 
one originally laid in 1949. This is all 
part of a 569-mile network owned and 
operated by Salt Lake Pipe Line Com- 
pany, a wholly owned subsidiary of the 
Standard Oil Company of California. 
It begins at Salt Lake, extends to Pasco, 
Washington, and will this year be car- 
tried to Spokane, the flourishing capital 
of the Inland Empire. It serves the 
rapidly expanding Pacific Northwest 
Intermountain area, and no doubt will 
prove to be a really important factor in 
the industrial development of that in- 
creasingly populous territory. 

This common carrier pipe line re- 
ceives its products from refineries in the 
Salt Lake City area, supplemented by 
shipments that originate in Sinclair, 
Wyoming. The original line had a capac- 
ity of 15,000 bbl a day out of Salt Lake 
City, but this was boosted to 20,000 bbl 
a day in 1951 by the construction of two 
intermediate pump stations. Less than a 
year later, however, it became evident 
that, to keep pace with the growing out- 
put of the refineries in the vicinity of 
*Editor, Pacific Coast. 
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RICHARD SNEDDON* 


Salt Lake and the projected construction 
of a products line into the city, it would 
be necessary to loop the Salt Lake-to- 
Boise section of the line, and it also be- 
came obvious that the addition of more 
pump stations was rendered impracti- 
cal by line pressure limitations. The sys- 
tem currently operates at a maximum 
pressure of 1700 psi, and handles 35,000 
bbl of refined products a day out of Salt 
Lake with no booster station on the new 
8-in. loop. The first Salt Lake-to-Boise 
line has one booster station near the 
border of their respective states. 

It was remarked in the first paragraph 
that the new 8-in. line was laid parallel 
to the former line, and that is by all 
means an accurate statement. Actually, 
it was laid in the same right-of-way with 
an offset in most places of approxi- 
mately 6 ft. It begins at the pump sta- 
tion near the northern limit of Salt Lake 
City, close to the Salt Lake Refining 
Company’s plant. (Salt Lake Refining 
Company is also a subsidiary of Stand- 


ard of California). The route of the line. 


between Salt Lake and Ogden was dis- 
covered to have built up considerably 
since 1949, and it became necessary, at 


EXCLUSIVE 


certain intervals, to lay the new line 
within 214 ft of the old one along road 
shoulders and railway grades. Through 
the environs of Ogden, however, which 
are criss-crossed with roads and rail 
ways, paralleling of the old line would 
have been both tedious and expensive 
Consequently, the new loop bypasses the 
city altogether, and the Ogden distribu 
ting station receives its committments of 
refined products through a new 4-in 
stub line that is a little over a mile long 

For the next 40 miles or so beyond 
Ogden, the two lines lie on opposit: 
shoulders of an abandoned railroad bed 
that hasn’t been used since the causeway 
was built across Salt Lake City. Thence 
the line snakes its way over a succession 
of mountains, at one point, near Junipe: 
Idaho, reaching an elevation of 5618 ft 
Then it continues through some 30 mile 
of more or less level terrain that is rich 
in sage brush growth, but poor in huma 
habitation. 

The twin lines string along just south 
of Burley and Twin Falls, Idaho, wher 
product take-off stations with appropri 
ate tankage facilities are situated. This 
is a fine farming district with an irriga 
tion system, and in many parts only 12 
to 18 in. of soil lies above the old lava 





D-7 














Another train load of 26” Master Line Pipe on 
its way to its destination. 


$ of Line Pipe Production 


Can we assist you? 





aa oy ~ 


36 ACRE 





Line pipe construction is big business and nage available. Let us book your requirements. 
Master Tank and Welding has the facilities and Call, wire, or write us your specifications. 
experienced personnel to manufacture Hi-Test Our sizes range from 20” through 30” in sece- 


API 5LX Expanded Line Pipe. Limited ton- tions 30’ to 3114’ long. 


Master Tank and Welding invites you on a conducted 
tour through their plant any time you are in Dallas. 


Line Pipe Division 























PB OO. Box 5146 e DALLAS, TEXAS e Phone PRospect 2441 
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Welding lengths of 8-in. pipe. 


beds, but still it can be cultivated profit- 
ably. Here it was commonly necessary to 
remove and hold for replacement the 
thin layer of top soil and then blast the 
ditch in order to get down deep enough 
to keep the pipe beyond the reach of the 
plow. It was possible, however, even 
with this blasting and other difficulties 
that were imposed by local conditions, 
to keep the old line in full service all 
the time the new line was being laid. 
Some trouble was encountered in 
crossing the Snake River at Glenn’s 
Ferry where the new line route was 
about 50 ft upstream from the old one. 
It was found that the ditch, which was 
‘dug by a dragline operating from a 
barge with the assistance of shore equip- 
ment, had a pronounced tendency to fill 
in during the heavy afternoon water 


Applying clamp before 


flow. This condition was precipitated by 
power plant operations upstream, and 
was finally overcome by cleaning out the 
6-ft ditch at night during low water, and 
launching the 900-ft string*of Somastie 
coated pipe in the early morning from 
ways on the south bank. 

Because of poor drainage in highly 
alkaline soil, Somastic pipe coating was 
used on the first 114 miles of line. Be- 
low most of this territory are the seep- 
age waters of the Great Salt Lake, and 
these are notoriously corrosive, hence 
the need for adequate protection in this 
particular area. The pipe was similarly 
coated at those points where it traversed 
the city streets of Boise and in such 
other places as it seemed to be neces- 
sary to provide full protection either be- 
cause the repair of leaks would be diffi- 





Sideboom tractor lowers welded pipe into ditch. 
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pouring Somastic joint coating. 


cult and/or more than ordinarily inco 
venient. Other parts of the line wer 
given the conventional treatment, that 
is, a wrapping of primer-glassmat-as 
phalt-asbestos felt. 

After the new line was installed, tests 
indicated that the coating was in excel 
lent shape. It showed an average resist 
ance of 160,000 ohms per square feet 
In this connection, it is planned to 
vide cathodic protection for the new 
line by bonding it to the old one and 
increasing rectifier currents. 

An unpredictable delay in construc 
tion was occasioned by the steel! strike 
in June and July, 1952. This required 
Salt Lake Pipe Line Company to chang: 
plans, which had contemplated the start 
of construction in early summer. It ap- 
peared from the best available infor 
mation that pipe would not be availabl 
for four to eight weeks after the 
plants resumed operations. Later, wh 
the strike was actually over and pi) 
deliveries had become reasonably 
tain, it was estimated that only two 
months of dependable construction 
weather remained in 1952. This wasn’t 
much time in which to lay 327 miles of 
line, but the only alternative was to post 
pone the project until early 1953. T! 
idea didn’t meet. with too much i 
tutional favor, and it was decided to g 
ahead without further delay, using 
enough men and equipment to assur 
completion of the job before the advent 
of winter. Five construction sprea 
plus a crew to install the Snake Ri 
crossing, took care of the whol 
tion very nicely, and the new line wa 
constructed in good time. 

Contracts for two spreads, coverii 
the first 114 miles out of Salt Lake ( 
were awarded to Macco Corporation 
and to Engineers Limited Pipeline Con 
pany for the other 213 miles, togethe: 


To 
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with the Snake River crossings. The plan 
of operation called for completion of all 
construction work by December 1 so 
that the line could be tested before the 
really severe winter weather set in. The 
first line-up weld was made on Septem- 
ber 22, and although the final tie-in was 
not finished until December 3, scraper 
runs were started from Salt Lake as 
early as November 20. Some unexpected 
delay was experienced in completing the 
hydrostatic test, nonetheless, the water 
was displaced and the line was in actual 
operation by December 15, twelve weeks 
from the day that construction was be- 
gun. 

It was fortunate that until the end of 
the job, exceptionally mild fall weather 
prevailed over the pipe line route. While 


























the hydrostatic test was being made, 
however, some subzero weather was ex- 
perienced, and it was necessary to heat 
all above-ground installations until the 
water could be completely displaced. 

There is a very definite possibilty that 
one of the Macco Corporation spreads 
established a record when the crew 
lined up and welded 442 joints of 8-in. 
pipe in one 10-hour day. This covered a 
distance of approximately 21,000 ft, and 
if it is not an all-time high, must be 
very close to it. 

Working so near to the other pipe 
line, there was always the danger of 
damage from contact by the equipment, 
but the greatest care was exercised to 
avoid any such contingency. One par- 
ticular measure that was adopted was 

















































handling ease and its high 
electrical resistivity makes it 
the ideal mastic for pipeline 
protection, winter or summer. 
Whether you are protecting 
distribution and service lines, 
or large transmission lines 
in yard or field, it will 
pay you to investigate... 


proofing concrete regulator pits. 
* 


Write for bulletin containing 
complete technical specifica- 
tions, chemical and electrical 
properties and application in- 
formation. Ask for the Ros- 
kote special trial order offer. 
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ROSKOTE cold-applied anti-corrosion mastic 
saves time...saves money... SAVES PIPE! 


Roskote’s drying speed, its Ho 


BR am 
















| ED 


cuts field costs because it is applied 
COLD — either brush, spray or 
special line-traveling machine — 
without primer or field mixing. It 
eliminates labor, equipment and 


hazards of hot-applied materials. It is 
fast-setting to a tough, flexible film of 
high electrical resistivity (20 megohms 
per sq. ft.) without brittleness or sag 
through a temperature range of — 40° 
to 375°F. It dries to the touch in 20 
minutes and is ready for backfill in 
an hour. 


Roskote’s resin base resists acids, al- 
kalies, salts and moisture. It bonds 
readily to previous coatings of coal tar 
or asphalt. Wire brushing is the only 
preparation needed for old pipe. 


Roskote’s drying speed and handling 
ease cuts man-hours from work sched- 
ules and speeds pipe-line progress. That 
saves real money! Yet Roskote costs only 3¢ per square foot of coverage. 


Used by over 70 utilities and pipeline companies for coating at ‘hot spots,”’ 
road crossings, for valves, joints, meters, drips; for patching and for water- 


ROYSTON 


LABORATORIES, INC, 


BLAWNOX, PA. 


MANUFACTURERSOF QUALITY INDUS- 
TRIAL COATINGS RESISTANT TO CORROSION 
BY ACIDS,ALKALIES, ELECTROLYSIS, 
HEAT, MOISTURE AND WEATHER. 
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to determine the exact position of the 
active line by the use of pipe locators. 
and mark its position at intervals of 50 
ft. Peculiarly enough, as sometimes hap. 
pen, the job was carried through without 
a hitch almost until the last shovelful of 
dirt was removed from the ditch, and 
then it happened. A back hoe was moy- 
ing away at it completed the ditch, and 
to pick up one last scoop of earth, 
reached just far enough to foul the live 
line. One tooth punctured the line at a 
spot where the pressure was approxi- 
mately 1000 psi. No great damage was 
done, thanks to speedy action and a fine 
communications system. Although the 
line was carrying gasoline at the time, 
the pumps were shut down quickly 
enough to prevent personal injury, fire, 
or serious product loss. The break was 
repaired and the line returned to its 
normal activity within 24 hr, and the 
actual property damage was of quite 
minor character. 

Installation of the new line necessi- 
tated expansion of the pump station 
facilities at Salt Lake. Originally 
equipped with three diesel-driven re- 
ciprocating pumps, the station now had 
added two 5-cylinder reciprocating 
units, each driven by an 8-cylinder, 9-in. 
bore, diesel. These are housed in an ex- 
tension of the former concrete block 
building, and the piping was redesigned 
to fit the projected variety of operations, 

It is planned to batch the commodi- 
ties through both lines with the new line 
having all the take-offs for servicing 
points intermediate between Salt Lake 
and Boise. Commodities pumped 
through the original line will move non- 
stop to Boise, and thence will feed the 
districts along the Boise-Pasco section, 
which later will be extended, as inti- 
mated, to Spokane. If it seems advisable 
in the future to make up shipments from 
both lines at Boise, to increase the ca- 
pacity of the system, it will be a com- 
paratively simple matter, as provision 
has been made for the installation of 
adequate tankage so that one line could 
be used exclusively for gas oils and the 
other for gasolines. 

Credit for the design and field super- 
vision of the entire project goes to the 
general engineering department of 
Standard Oil Company of California in 
San Francisco; Macco Corporation’s 
field crews were under the direction of 
A. C. Anthony; Engineer Limited’s 
part in the venture was supervised by 
Roy Price, and construction engineer for 
the Salt Lake Pipe Line Company was 
F. G. Hampton. The completion of the 
job in fast time and without serious mis- 
hap was just one more display of the 
fine team work for which the petroleum 
industry and its allies have long been 
famous. As for the benefits to be derived 
by the citizens of the Pacific Northwest 
Intermountain territory, this current en- 
largement of existing facilities and the 
projected extension into new areas, is 
about the best available assurance they 
can have that they will continue to re- 
ceive in sufficient quantity those petro- 
leum products without which the pro- 
gressive American is no longer capable 
of progressiveness. xt 
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PITT CHEM Modified Enamel 
SPECIFICATIONS 2 


—— 


Peel Test 

















| Spark Test 


A better coating job because the Enamel 


is backed by rigid Specifications / 


Pitt cHEM Modified Enamel will give you a better 
coating job every time because every drum meets 
the same rigid specifications as the last. These 
specifications are available on request—written 
proof that Pitt Chem Modified Enamel will perform 
better on application and in use. 

And because each drum of Pitt Chem remains 
uniform within these specifications, you'll find that 


* Standard Grade Tar Base Enamel 
* Modified Grade Tar Base Enamel 
* Plasticized Grade Tar Base Enamel 


* Cold Applied Tar Base Coatings 








this tough, durable enamel will heat up faster . .+ 
flow better from kettle to pipe... coat more pipe per 
day, and stand up to a wide range of temperature 
conditions. It all adds up to better performance on 
application and assured protection underground . . 

because Pitt Chem Modified Enamel is quality-insured 
by specification. @ More product information, technical 
data or specification sheets are yours for the asking 


Wav 44 








COAL CHEMICALS ¢ AGRICULTURAL CHEMICALS « FINE CHEMICALS ¢ PROTECTIVE COATINGS © PLASTICIZERS « ACTIVATED CARBON « COKE + CEMENT © PIG IRO 
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ALCO DIESEL ENGINES 


... dependable power for your purpose | 


Whatever your power requirements, you can de- 
pend on Alco Diesels. 


You can depend on their high operating effi- 
ciency, their low long-run cost. 


For Alco Diesels are designed and built with 
industry’s needs in mind—and with the skill 
gained through many years of working closely 
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with users of diesel engines the world over. 
Applications for Alco Diesels are many. They [pe | 
include municipal power stations, oil pipeline | teu | 


pumping stations, marine power, and emergency [ bap] [70] ae [ee 

stand-by service. They include, in fact, any appli- [$0] 650 0 Tr) 

cation calling for an economical source of de- 2 [ts Fa [600 Trp 
pendable diesel power. [eT es L75 Tian 
Your Alco sales representative will be happy to [ie [ia [1300} 
give you further information on Alco Diesels. RIE a ae 
You can contact him at Beaumont, Chicago, fo] [2-967 | 
Cleveland, Houston, Kansas City, New York, Cr pa ar 


San Francisco, Schenectady or St. Louis. 
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ALCO DIESELS 


AMERICAN LOCOMOTIVE COMPANY THE MARK OF MODERN ENGINEERING 


SCHENECTADY, N. Y. 
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FIG. 1. Volume of crude petroleum and petroleum products carried by 
each mode of transportation (truck volume estimated). 


Shifts in Petroleum Transportation 


In light of increased oil demands, what have 


been the changes in media for its movement? 


JOHN E. BOICE* 


ls 1949, I prepared for the oil and gas 
division, Department of the Interior, a 
study showing the changes that had 
taken place in the movement of crude 
oil and refined products between 1938 
and 1948. This study was released to 
the public on November 12, 1949, and 
received considerable attention in trade 
journals. 

Recently PAD has been frequently 
asked whether this study has been 
brought forward to a more current date 
in light of the rise in oil demands since 
1949. 

Statistics now available permit the 
projection of this study through 1951. 

The oil industry moves petroleum by 
pipe lines, barges, ocean tankers, lake 
tankers, tank cars, and tank trucks, and 
naturally economics plays a considerable 
role in the mode of transportation 
selected. 

For instance, practically all oil de- 
mands of the heavily populated and in- 
dustrialized East Coast states—both for 
crude’ for processing in area refineries 
and for products—are met by ocean 
tankers operating out of the Gulf Coast 


*Presented before the National Petroleum As- 
sociation, Traffic and Transportation Group, 
Cleveland, Ohio, April 16, 1953. ‘ 

+Special assistant to the director, supply and 
transportation division, Petroleum Administra- 
tion for Defense. 
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region or foreign countries. This is sim- 
ply the cheapest method of transporta- 
tion for the area. There is, after all, no 
crude production in the Atlantic Coast 
states themselves. What is produced in 
the Appalachian area is largely con- 
sumed there by local refineries. Refiner- 
ies in the Atlantic Coast area have a 
combined capacity of approximately 
1,100,000 bbl a day, and they have to 
bring in 1,000,000 bbl a day of crude if 
they are to stay on stream. As the major 
refineries are in the Philadelphia, New 
York, Baltimore, and Boston Harbor 
areas—all of which have access to deep- 
water terminals—the oil naturally comes 
from the Gulf Coast, California, and 
foreign countries by tanker. In addition 
the East Coast needs 1,500,000 bbl a 
day of finished products that it cannot 
produce itself. That, too, comes in by 
tanker, because the tanker movement 
is the most economical. 

Fig. 1 shows graphically in millions 
of tons the volume of crude and prod- 
ucts carried by each mode of transporta- 
tion during the years 1938 to 1951. It 
will be noted that the tonnages carried 
by pipe lines, water carriers, and trucks 
all show substantial increases, but the 
tonnage carried by the railroads de- 
creased. 

Please note how realistically this chart 


P 605. 


depicts the transportation situation that 
existed during World War Il. Ocean 
tanker movements then were practically 


eliminated because of the submarine 
menace to shipping lanes. Coastwis¢ 
tanker movements alone declined from 
1,472,000 bbl a day in June, 1941, to a 
low of 57,000 bbl a day in January 1943, 
a decrease of more than 96 per cent. 

During this critical period overland 
transportation had to be developed to 
offset the loss of water movements. 
Tank cars were the country’s first r 
liance, and their performance in long 
haul movements was remarkable; but 
tank-car movements for short hauls were 
prohibited during the war. Instead, tank 
trucks took over the short hauls and per- 
formed so efficiently from a turn-around 
standpoint that the railroads have been 
unable to regain much of this business 
Rail movements plotted on the chart for 
the years 1941 to 1944 show only the net 
gain; the increase would have been more 
pronounced had it not been for the loss 
of the short-haul business to the trucks. 

Barge movements on the inland water- 
ways as well as on the Great Lakes were 
greatly increased during the war. They 
held the figures for water movement 
above the 100,000,000-ton mark despite 
the large decline in ocean-tanker move- 
ments. 

During the struggle to overcome de- 
ficiencies caused by the loss of ocean- 
tanker movements, new pipe lines were 
being developed, converted, and flow- 
reversed to move more oil in a northeast- 
erly direction. The large increase shown 
on this chart between 1943 and 1945 re- 
flects the movements made through the 
government-owned war-emergency “Big 
Inch” and “Little Inch” pipe lines, which 
were rushed to completion. The com- 
bined capacity of those two lines was 
more than 500,000 bbl a day. The sale of 
these systems after the war for the trans- 
mission of natural gas accounts for the 
indicated decline in pipe line movements 
for a short period after 1945; but the 
construction of new lines since then has 
more than compensated for the loss of 
these two “giant” lines to petroleum 
transportation. 

Fig. 2 shows the volume of petroleum 
moved by all transportation media on 
a cumulative million-ton basis. All media 
together moved more than 354,000,000 
tons of crude and products during 1938, 
whereas in 1951 they moved 805,000,000 
tons, an increase of 127 per cent. The 
peak war year was 1945, when more 
than 546,000,000 tons of oil was moved. 
The overall increases in movement fol- 
low closely the rise in total United States 
oil demand from 3,646,000 bb! a day in 
1938 to 7,463,000 bbl a day in 1951, a 
105 per cent increase. 

Fig. 3 shows by percentages the total 
petroleum carried by each mode of 
transportation during the years 1938 to 
1951. Notwithstanding the 127 per cent 
increase in total tonnage carried by all 
media, the percentage carried by pipe 
lines increased only slightly more than 
1 per cent between 1938 and 1951, dis- 
regarding intervening years. The water 
carriers moved only 33.2 per cent of the 
total tonnage in 1951 as against 38.86 
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FARREL 


can supply the 
speed increaser 


YOU NEED 


Since 1932, Farrel has worked closely with 7 ~ DOUBLE 
the oil industry in designing speed ght 
increasers to meet the unusual as well as by 

the usual requirements of pipeline pump- 


ing service. 

The standard line consists of 49 sizes 
with speed ratios ranging from 1:1 to 
12:1. For higher ratios, double step-up 


units are supplied with ratio range from 
12:1 to 40:1. 


ome af 


‘emrpernncemrseneencnceges 


Two-pinion units, designed to transmit 
power from a single engine to two pumps, 


are also available. These can be furnished 
with any gear ratio required. 


Units for outdoor service have been 
developed for successful operation under 
the most adverse conditions—continuous 
heavy-duty operation, dust, rain, sand- 
storms, severe heat and intense cold. 





For further details of these designed-for- 
the-job speed increasers, send for a copy 
of bulletin 448A. No cost or obligation. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Boston, r 
Akron, Detroit, Chicago, Memphis, Minneapolis, Q FOR 


Portland (Oregon), Los Angeles, Salt Lake City, felt) ielele) | 
New Orleans. SERVICE 


OIL FIELD REPRESENTATIVES: Hercules-Lupfer Engine 
Sales Company, 124 N. Boston St., Tulsa 1, Okla. 
V. W. Osborne, 860-A M&M Building, Houston 2, Texas. 


FB-826 


To obtain more information on products advertised see page E-41 THE PETROLEUM ENGINEER, July, 1953 
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FIG. 2. Cumulative volume of crude petroleum and petroleum products 
carried by each mode of transportation (truck volume estimated). 





‘so 








FIG. 3. Per cent of total crude petroleum and petroleum products carried 
by mode of transportation (truck volume estimated). 








(In tons of 2000 Ib.). 


FIG. 4. Total crude petroleum and petroleum products carried in domestic trans- 
portation and per cent of total carried by each mode of transportation. 











Pipe Lines Water Carriers Trucks* Railroads 

Total crude ————___—. ——__—-___ — ———— —~ 

and products Tons Per cent of Tons Per cent of Tons Per cent of Tons Per cent of 
Year carried carried total carried total carried total carried total 
1938 354,420,660 139,220,962 39.28 137,728,491 38.86 20,538,060 5.80 56,933,147 16.06 
1939 377,204,272 147,534,686 39.11 148,054,469 39.25 21,557,680 5.72 60,057,437 15.92 
1940 385,742,696 153,502,082 39.79 149,594,453 38.78 21,849,000 5.67 60,797,161 15.76 
1941 421,133,971 170,684,472 40.53 152,430,794 36.20 28,695,020 6.81 69,323,685 16.46 
1942 426,905,706 175,486,660 41.11 120,076,511 28.13 49,524,400 11.60 81,818,135 19.16 
1943 473,733,623 196,391,443 41.46 115,995,425 24.49 76,471,500 16.14 84,875,255 17.91 
1944 539,733,995 244,001,439 45.21 117,688,301 21.81 99,048,800 18.35 78,975,455 14.63 
1945 546,386,683 240,749,492 44.06 142,498,332 26.08 96,135,600 17.60 67,003,259 12.26 
1946 545,329,125 222,266,138 40.76 172,513,605 31.64 88,852,600 16.29 61,696,782 11.31 
1947 619,209,392 237,879,554 38.42 209,087,669 33.77 105,603,500 17.05 66,638,669 10.76 
1948 686,273,830 262,452,531 38.24 237,516,329 34.61 120,897,800 17.62 65,407,170 9.53 
1949 665,368,815 261,023,757 39.23 229,928,665 34.56 126,217,294 18.97 48,199,099 7.24 
1950 731,282,314 283,853,383 38.82 252,765,749 34.57 145,780,986 19.93 48,882,196 6.68 
1951 805,517,451 324,691,176 40.31 267,417,940 33.20 163,566,274 20.30 49,842,061 6.19 





* The amounts carried by trucks are estimates. 














per cent in 1938, a decline of 5.66 per- 
centage points. Railroad movements 
were off by nearly 10 percentage points 
during these 14 years, the chart indi- 
cating a constant yearly decline since 
1942. On the other hand, during the 
same years tank trucks increased their 
movement of petroleum by 14% per- 
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centage points, with the greatest rise 
since 1942, precisely when rail move- 
ments were declining. 

Fig. 4 is merely a statement in paral- 
lel columns of the tonnage and per cent 
carried by each form of petroleum trans- 
portation during each of the years 1938 
to 1951 together with the grand totals. 


Figures on this chart are support for 
those on the three graphs. 

All four methods of transportation ob 
viously are indispensable to the oil in 
dustry. In many instances they compl 
ment one another. For instance, crud 
produced in West Texas will move by 
pipe line to a tidewater terminal; it will 
go by tanker to a refinery on the Atlantic 
seaboard; then the products will move 
to consumers by rail, or truck, or pipe 
line or some combination of 
methods. 

Naturally, each carrier reports its 
participation in the movement. There is 
then, to some undeterminable extent a 
duplication in the reports so far as total 
tonnage carried is concerned. My study, 
therefore, can be regarded only as de 
picting the trend of the shift that has 
taken place in petroleum transportation 
over a number of years. 

Statistics clearly show the importance 
of adequate petroleum transportation. It 
is an essential connecting link between 
the oil fields and the refineries, the re 
fineries and the consumers. Calculations 
show that for every barrel of refined 
products this country consumes, trans 
portation must be provided for at least 
2% bbl of crude oil and finished 
products. 

Pipe lines over the years have proved 
to be the mode of transportation best 
adapted to the movement of crude from 
wells to refineries. Of the 2372 million 
barrels of crude oil moved to refineries 
in 1951, the pipe lines delivered 74 per 
cent, water carriers (including tankers 
in the import trade) 241% per cent, and 
tank cars and trucks combined only 114 
per cent. 

Volumetric movement of refined prod- 
ucts during 1951, on the other hand, 
scaled this way: Water carriers, 43.5 
per cent; trucks, 32.8 per cent; pips 
lines, 13.7 per cent, and tank cars, 10 
per cent. 

This relationship, however, may be 
expected to change in the future if ex- 
pansion of products pipe lines continue 
at the postwar rate. According to Bureau 
of Mines figures, there were only 1400 
miles of products pipe lines in the 
United States in 1931; by 1936 the total 
was 4600 miles; by 1941 it was 9001 
miles, and by 1949 had reached 20,881 
miles. It is conservatively estimated that 
there were 24,000 miles of products pipe 
lines at the end of 1952. Furthermore, a 
substantial increase in products-line 
mileage is expected this year. 

In 1946 the products lines were de- 
livering only 20 per cent of the total 
domestic demands for light products 
gasoline, kerosine, and distillate. In 
1952, though, those lines were delivering 
nearly 29 per cent of the demands. Those 
demands themselves increased 60.7 per 
cent over the period. Deliveries by prod- 
ucts pipe lines now exceed more than 
1,500,000 bbl a day as compared with 
only 592,000 bbl a day in 1946, almost 
three times as much. 

It is the loss of this light-products 
movement that has hurt the railroads 
most. Yet they cannot hope to regain the 
business under present economic condi- 
tions. It costs $1.66 to move a barrel of 


several 
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DEVELOPING OVER 1400 HORSEPOWER, these two 
Worthington Diesels drive Worthington recipro- 
cating pumps at Socony-Vacuum’s Paulsboro plant. 
The engine in the foreground is a dual-fuel unit, 
ready for quick changeover from oil to gas fuel. 


power pumps along 


Socony-Vacuum line 


From their refinery at Paulsboro, New Jersey, through a booster 
station at McCrea, Pa., the Socony-Vacuum Oil Company pumps 
refined oil products across Pennsylvania to Pittsburgh. 

Three Worthington Diesels—two at Paulsboro and one at 
McCrea—furnish all the power for driving the pumps on this 
300-mile pipeline. 

Socony-Vacuum’s long, satisfactory experience with these de- 
pendable and efficient Worthington engines is duplicated by pipe- 
line companies everywhere. Users know that when they buy 
Worthington dual-fuel Diesels they’re getting the most for their 

DRIVING WORTHINGTON RECIPROCATING PUMPS like this dollar. The ability of the Worthington dual-fuel units to operate 
on¢ at the Paulsboro station is the job that Worthington on crude oil from the line, Diesel oil, gas, or any combination of 
engines along Socony’s pipeline do with complete depend- gas and oil, assures economical operation under all conditions. 
ny shagatenst- ace pence tyr testes ePaper. Get all the facts on Worthington Diesels, dual-fuel or gas en- 
the line—continued pumping depends entirely on the driv- P : : . ena ede... 

ing power of a single Worthington Diesel, since no standby gines. Write to Worthington Corporation, Engine Division, Sec- 
unit is used. tion E.3.4, Buffalo, N. Y. E.3.4 


Worthington-Built Auxiliaries 


ENGINE STARTING OlL TRANSFER COOLING WATER EVAPORATIVE-TYPE 
COMPRESSORS PUMPS, CIRCULATING PUMPS ENGINE WATER CCOLERS 


Economical Continuous Power— Diesels, Oil and Dual Fuel, 
and Spark-Ignition Gas Engines, from 150 to 2100 bhp. 
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gasoline, for instance, from Tulsa to 
Chicago or Minneapolis by rail. That 
same barrel of gasoline can be moved 
between the same points by pipe line 
for only 63 cents, including a 5-cents 
terminal charge. 

‘Railroads also face a possibly serious 
threat now in the fact that liquefied 
petroleum gas, which formerly moved 
almost entirely in pressure tank cars, is 
now being moved to a limited extent in 
pipe lines. If the trend grows, the rail- 
roads will be in further trouble. 

Undoubtedly the railroads will con- 
tinue to share in the movement of the 
heavier petroleum products such as 
residual fuel oil, asphalt, and lube oils, 
which do not move by pipe line. The rail- 
roads should not yet be counted out of 
the petroleum transportation picture. 

The need for increases in petroleum 
transportation in the future appears to 
be leveling off. I say this because domes- 
tic demand for petroleum products in- 
creased by only 4 per cent in 1952 over 
1951 as compared to 10 per cent in 1951 
over 1950 and in 1950 over 1949. Also, 
those who engage in long-range fore- 
casts predict that for each of the years 
1954 threugh 1956 domestic demand 
will increase by only an average 314 
per cent annually. 

I could go on at this point and recall 
how far we have come since the early 
days of oil, when wooden barrels filled 
with crude were taken by wagon or 
floated to a railhead, then loaded on the 
train, but that story has been told many, 
many times. It is enough to say that 
phenomenal progress has been made. 
Today America has a vast, complex, 
modern petroleum transportation §sys- 
tem. There are ample ocean tankers, 
many of the super type designed to 
carry as many as 255,000 bbl of oil in a 
single voyage. There are many lake 
tankers with capacities up to 115,000 
bbl; a fleet of tank cars of from 4000 
to 16,000 gal capacity with more than 
200 different types designed for special- 
ized service, a fleet of modern barges 
with a capacity of 1,176,000 gal each, 
designed to move 200,000 bbl of oil in 
an eight-barge tow. There are thousands 
upon thousands of tank trucks that can 
handle from a few hundred gallons up 
to 7000 gal each trip, and more than 
163,000 miles of petroleum pipe lines, 
many systems with pipe 18 to 26 in. in 
diam and capable of carrying up to 
300,000 bbl daily. 

All this evidence of real progress. 

Over the years, of course, one form of 
petroleum transportation has had to sur- 
render its former preeminence to an- 
other, just as the kerosine lamp had to 
give way to the electric light and the 
horse and buggy to the ‘automobile. In 
achieving the progress somebody had to 
lose, but the Nation as a whole has 
gained. 

America must always go forward, be 
strong and prepared to meet any eventu- 
ality. Our present petroleum transporta- 
tion system is a well-functioning ma- 
chine and appears capable of doing an 
outstanding job in contributing to the 
advance, the strength, the preparation 
for emergency. kk * 
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.-e the name that means 


QUALITY PROTECTION 


«+ « against corrosion 


Gas men for over 50 years have known that any product 
bearing the Dresser name really does the job for which it is 
made. Before recommending Dressertape to you, we made 
sure it would work—give you the lasting protection you need. 
Now, we ask you to try it, with the same confidence you 
have in other Dresser products. 


Dressertape can save plenty of expensive man-hours and 


cut your over-all costs on every job where pipe protection 





Welded joint is quickly and permanently 
protected by Dressertape without 
special surface preparation. 


Complete, uniform coverage of irregular 
joints and fittings is easy with Dressertape. 
| No gaps, voids or holidays. 


| is required—because it’s faster, simpler, more effective. 


LOOK AT THESE OUTSTANDING DRESSERTAPE FEATURES! 


@ Easy, clean to apply—sticks at a touch, 


| no heating equipment required. 


@ Safe to use—no burns, no fumes. 


@ Conforms to irregular surfaces — espe- 


cially over fittings on service lines. 


| @ Immediate backfill—no waiting. 


NAME 


DRESSER. 


O Please send detailed information and literature 
Gentlemen: about Dressertape. 


@ Exceptional electrical properties— 
dielectric strength: 10,000 volts; insu- 
lation resistance: 100,000 megohms. 


@ Lasting protection against water, oil 
and soil chemicals —equal to or exceed- 
ing yard or mill-wrapped pipe. 


# Dressertape is a trade-mark of Dresser Manufacturing Divis 


MANUFACTURING DIVISION 
Bradford, Penna. 
(One of the Dresser Industries) 
Warehouses: Houston, Texas and 
South San Francisco, California 


59 Fisher 


‘a Please have your sales engineer call with 
Dressertape samples. 


TITLE 





COMPANY 








STREET 





ZONE NO. STATE. 
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Many users report one spray with Du Pont 
*Ammate”’ kills brush so thoroughly that re- 
peat sprays are not needed for years. 


In most cases, when the original spray job is 
done well, brush is kept under control with 
nothing more than occasional spot sprays start- 











For faster, safer clearance that lasts for years 


Kill Brush with DuPont Ammate 


Here’s why ‘‘Ammate’”’ works so well. S 
co 
@ Kills roots of brush as well as tops, yet allows tri 
low-growing natural cover to come back. po 
an 
@ Control lasts for years, saves labor of hand as 


cutting or annual spraying. 


ing five or more years later. This assures lower e Reducing to a minimum the hazard of dam- fa 
cost brush control with less work for your age by spray drift. . 
maintenance crews or custom sprayers. @ Not hazardous to operators, livestock or wild- cr 
life. Nonflammable. _ 

R 

pe 

ou PONT CHEMICALS Free illustrated booklet describes how to pe 
nus and WEED control brush in rights of way with Du : 
poe Pont ‘““Ammate’” weed and brush killer. For Sy 
your copy, write Du Pont, Grasselli Chem- Si 

icals Dept., Wilmington, Del. REG. U.S. PAT. OFF S. 


On all chemicals always follow directions for ap- 
plication. Where warning or caution statements 
on use of the product are given, read them care- 
fully. 









To obtain more information on products advertised see page E-41] 


BETTER THINGS FOR BETTER LIVING G 
.eTHROUGH CHEMISTRY 
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Cubatao station with Serra do Mar in background, over which go the pipe lines. 


Pipe Line Important to Brazil’s Economy 


Dual lines serve Sao Paulo area, largest 
industrial center of South America 


a L. M. PEPPERCORN 


Sanros-sao PAULO pipe line, which 
connects South America’s largest indus- 
trial center with one of Brazil’s most im- 
portant harbors, is that country’s first, 
and to date only, pipe line system. It is, 
as a matter of fact, two lines—one 10 in. 
the other 18 in. 

The decision to connect these two 
points by pipe line was based on the 
fact that in 1949 (plans for the system 
were initiated in 1950) 48 per cent of 
all imported oil products (gasoline, 
crude oil, fuel oil, diesel fuel, lubri- 
cants, and kerosine) came into Brazil 
through the port of Santos, whereas 
Rio De Janeiro received only about 45 
per cent, Recife 2 per cent, and other 
ports such as Fortaleza, Balem. Salva- 
dor, Paranagua, and Rio Grande only 
1 per cent. Furthermore, apart from a 
small quantity used in the vicinity of 
Santos itself, about 50 per cent of the 
products are consumed in the City of 
Sao Paulo, whereas the rest goes to the 
state of Sao Paulo, Southern Minas 
NG Geraes, Matto Grosso, and Parana. The 





RY EXCLUSIVE A part of the pumping equipment at Serra do Mar station, 
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ys SIMPLER 
70 PROVIDE FOR 
FUTURE STOP-OFFS! |. 


tee 


By using Mueller Extension Stopper Fittings 
in your present line construction, a valve 
means for future repairs or extensions 


is provided with only one additional weld. 











STEP 1 WELD FITTING INTO LINE. 


WHEN PIPE IS LAID, FITTING IS 
WELDED TO END OF ONE SECTION AND 
NEXT SECTION IS WELDED TO OTHER 
SIDE OF FITTING. LINE IS COMPLETED 
AND PUT IN SERVICE. STEPS 2 THROUGH 
5 SHOW STOP-OFF PROCEDURE. 










: a én he ai 4 
STEP 2 ATTACH EXTRACTING 
TOOL TO COMPLETION PLUG. 


REMOVE COMPLETION CAP, LOOSEN 
PLUG, AND ATTACH EXTRACTING 
TOOL TO PLUG. ATTACH GATE VALVE 
AND STOPPING MACHINE TO FITTING, 
ADVANCE INSERTING BAR AND UN~ 
SCREW PLUG. CLOSE VALVE AND 
REMOVE MACHINE. 






















STEP 3 MAKE STOP-OF8 a ae 
ATTACH RUBBER is oie. 
STOPPER TO INSERT- 
ING BAR, COAT WITH 
SOAPSUDS, AND RE- 
ATTACH MACHINE. 
OPEN GATE VALVE, 
ADVANCE STOPPER, 
AND EXPAND TO EF- | 
FECT STOP-OFF. ISO- 
LATED SECTION MAY 
NOW BE WORKED ON. 














STEP4 SCREW 
PLUG INTO FITTING 


COMPLETE REPAIR 
WORK ON LINE, RELAX 
AND RAISE STOPPER, 
CLOSE GATE VALVE, 
AND REMOVE MACHINE 
REPLACE STOPPER 
WITH INSERTING 
TOOL AND COMPLE- 
TION PLUG AND RE- 
ATTACH MACHINE. 
OPEN VALVE AND 
SCREW COMPLETION 
PLUG INTO FITTING. 











d REMOVE STOPPING MACHINE AND 

. GATE VALVE, TIGHTEN COMPLETION : 
PLUG WITH WRENCH AND SCREW ON 
COMPLETION CAR OPERATION IS NOW 
COMPLETE. REPEAT STEPS 2 THROUGH 

5 FOR REUSE OF FITTING. 





FOR. COMPLETE INFORMATION WRITE FOR 
SUPPLEMENT C TO CATALOG NO. SO. 





























MUELLER je Method 


This is another of a Series 0 if gas distribution problems and their step-l 


step solution by Frank Miller, Gas Service Engineer of Mueller ¢ 


MUELLER CO. 


Dependable Since 1857 


MAIN OFFICE & FACTORY ODOECATUR, ILLINOIS 
































need for a pipe line system was feit be- 
cause transportation facilities of the 
Estrada de Ferro (Railway) were no 
longer considered adequate. 

Cost of the Santos-Sao Paulo pipe 
line was approximately Cr. $260 mil- 
lions.* Of this total, Cr. $140 millions 
were until now invested by the SALTE 
Plan. This plan is a federal budget 
fund for projects and equipment in- 
tended for Saude (health), ALimen- 
tacao (food), Transporte (transport), 
and Energia (energy), which is part 
of the budget of the Brazilian Repub- 
lic. From the first letters of these sey- 
eral words the SALTE Plan gets its 
name. The remaining Cr. $120 millions 
were supplied by the Estrada de Ferro 
Santos a Jundiai. The latter was the old 
English Santos-Sao Paulo Railway 
Company until 1943, at which time it 
became the property of the Brazilian 
Government. 

In order to construct the pipe line be- 
tween Santos and Sao Paulo, the 
Estrada de Ferro Santos a Jundiai 
needed authorization from the Conselho 
Nacional do Petrdédleo, which, as a po- 
litical and fiscal organ, controls and 
supervises oil production and _ indus- 
trialization in Brazil. The concession 
was given partly due to the fact that 
the Estrade de Ferro Santos a Jundiai 
had already transported about 80 per 
cent of the total oil products from the 
harbor of Santos to the city of Sao 
Paulo. 

The pipe line system has two lines. 
The 10-in. line which went into opera- 
tion in October, 1951, is used for gaso- 
line and diesel oil, whereas the 18-in. 


Left, beginning of pipe lines going up to Serra do Marr and 
right, closeup down to Cubatao pumping station. 


line, in operation since September 16, 
1952, transports fuel oil. 
Engineering for the system was done 


*Author’s Note: Costs are stated in Brazil- 
ian Cruzeiros because we have an official mar- 
ket (roughly Cr. $18.72 to U $1.00) and, 
since February 21, 1953, < -called ‘‘Free” 


market (fluctuating around Cr. $40.00 to U. S. 


$1.00). 


Utinga pumping station is shown bottom 

left and below are some pumping 

units at Alto da Serra station. These 

Tanks at Utinga terminal. Those on the right hold triplex plunger pumps operate at a 
42,000 bbl each, those on the left 20,000 bbl each. pressure of 1500 psi and have a capacity 
; of 20,000 bbl per day each. 
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by the American company William 
Brothers Company, under the supervi- 
sion of William G. Heltzel, with the 
assistance of the Brazilian engineer 
Leopoldo Miguez de Mello of the Con- 
selho Nacional do Petroleo. 

With the exception of the 18-in. line 
pipe, which was bought from Germany, 
all equipment was purchased in the 
United States. For these purchases Wil- 
liam Brothers Company acted as repre- 
sentatives for the Estrada de Ferro 
Santos a Jundiai. After an international 
bid, the firm Techint (Companhia 
Técnica Internacional do Brasil) was 
chosen as the principal contractor. 
Other work, such as grading, concrete 
work, telephone and teletype transmis- 
sion, erection of tanks, construction of 
houses for the workers and other per- 
sonnel were given to various Brazilian 
companies. 

Construction of the approximately 50 
km (31 miles) long pipe line from San- 
tos harbor to Sao Paulo city, which is 
740 m (2427 ft) high and passes over 
the Serra do Mar at an altitude of 810 
m (2658 ft) had to cope with various 
natural obstacles, such as bypassing 
densely populated villages, crossing salt 
and sweet water currents, and steep hills 
and mountain ranges. Thus, five water- 
courses had to be crossed. A steel 
bridge of 179 m (588 ft) was built over 
the Casqueiro River, underwater cross- 
ings were made of the Cubatao River 
(131 ft), the Rio Grande (3477 ft), 
Rio Pequeno (2296 ft), and a suspen- 
sion bridge of 361 ft was constructed 
over the Summit Canal. On the other 
hand, erosion and loose soil on the sum- 
mit of the: mountain range required 
massive concrete structures to anchor 
the pipe and an extensive drainage sys- 
tem was necessary because of the heavy 
rainfall in this area. 

Work progressed rapidly, however. 
Grading for the three pumping stations 
—Cubatao, Alto da Serra, and the 
Utinga terminal — was accomplished in 
three months. Construction of founda- 
tions for the storage tanks at Cubatao 
took two months and the 10 tanks at 


the Alto da Serra were completed in 
45 days. 


In addition to the 10-in. line for re- | 


fined products and the 18-in. line for 
fuel oil, there is a third line, also 10-in. 
diameter, in the lowlands of Santos, to 
bring oil into the Cubatao pumping sta- 
tion. 

A fourth line, of 22-in. diameter and 
12 km (7.44 miles) long is under 


construction. This line, leading from | 


the port of Santos to Cubatao, will take 
crude oil to the Cubatao refinery, which 
also is under construction. 


Cubatao is the principal station on | 


the pipe line system. Here products 
coming from the Santos harbor, or the 
Cubatao refinery later on, are held. Re- 
fined products are pumped to the 
Utinga terminal, whereas fuel oil goes 
to the Serra do Mar station from where 
it is pumped to Utinga. The Utinga 
terminal handles approximately 3500 
tons a day. Operating pressure at 
Cubataéo and Serra do Mar are 1500 
psi at 100 atmopheres. 

There are four pumping stations, two 
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Loading rack at Utinga terminal. 


main lines and two boosters, which have 
a total of 42 pumping units. 

At the present time about 2,000,000 
tons per year of oil produets are im- 
ported through the port of Santos. Yet, 
it is said, that the system can handle 
100 per cent more without further 
modifications. 

The Utinga terminal in 1952 deliv- 
ered 1,154,081,533 litres (7,258,374 
bbl) of gasoline; 222,751,073 litres 


& 


eet hS a ops, 


(1,400,950 bbl) of diesel fuel; 47,85 
452 litres (300,959 bbl) of kerosine 
and during the last four months 


of fuel oil. 

Prices charged, at present, for tra 
portation of oil products from Santo 
tanks to the tanks in Sao Paulo 
as follows: Gasoline Cr. $92 px 
(7 bbl) fuel oil Cr. $61 per ton, a 
diesel fuel Cr. $81 per ton. kk x 
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Mezsure Better — 
Bott More / 


At the business end of any pipe line it will pay you more 
to measure with Rockwell Rotocycle meters. Consider 
these money saving, money earning facts. The exclusive 
Rotocycle design has a measuring chamber in which all 
parts freely revolve on anti-friction bearings. There 

is no metal-to-metal contact to cause wear. The motion is 
always in the direction of the fluid flow. It is 

identical to that of an electric motor. 

This smooth, friction-free ‘Flo-ward” operation 
offers the least resistance to line flow. Thus with 
Rockwell Rotocycle meters you can save by using 
smaller propulsion units on your pumps and 
pay smaller bills for electric power. 

There are now five sizes of these better meters 
available for either high or low pressure service. 
Temperature compensators, straight reading or printing 
registers are optional. Write for bulletins. 


ROCKWELL MANUFACTURING COMPANY 


PITTSBURGH 8, PA. 
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ROTOCYCLE — 


Type 6-PLX Pipe Line Meter 
with printing register. 


Always the most positive of all rotary type meters, the 
Rotocycle meter design has been improved and refined 
to give even longer life, greater sustained accuracy. What's 
more, these improvements have been engineered so that 
the new rotor construction is interchangeable with the old— 
making conversion easy—in the field, if desired. 


Sinclair Products Terminal, Corpus Christi, 
Texas. Rotocycle meters measure reg- 
ular gasoline, ethyl! and kerosene from 
the refinery before entering the line. 
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A Pipeliner Meets the Public* 


P 620. 


A most important part of pipeliner's work is to conduct his 
activities in a manner to gain the good will of the public 


I the lexicon of the psychologist, there 
is an expression “self-identification.” 
This refers to the subconscious mental 
gymnastics through which a person goes 
to identify himself or herself with a 
character in a book, or play, or radio 
broadcast. By this means, a housewife 
identifies herself with a glamorous 
movie star, while a clerk becomes a 
cowboy rounding up the rustlers. 

There is another, similar term which 
I use frequently, although I do not know 
what the psychologist would think of it. 
This is “confused identification.” It is 
the process by which a landowner or 
tenant looks at a person representing a 
company and sees, not an individual, 
but the company itself, or even an entire 
industry. 

A gas company is rather an amor- 
phous entity, formless and shapeless. 
To the average mind it is difficult of 
comprehension. An indivdual, thinking 
of a gas company, thinks not of the 
masonry of its office building or of its 
plant facilities, or of its stockholders 
scattered throughout the country. The 
individual is inclined to think of the gas 
company as being another individual, 
usually one of the few persons from the 
company whom he or she has met: The 
man who reads the meter; the service 
man who comes to adjust an appliance, 
or the men who construct a line across 
a piece of property. These individuals 
become, in the minds of the public—the 
gas company. 

How often have you heard it said, 
“That company is very careless—you 
should see what its men did to my base- 
ment last week.” 

Or, “That company has no consider- 
ation—one of its men drove his car right 
across my lawn.” 

Through this confusion of identifica- 
tion, the individual takes the place of 
the company in the minds of the people 
with whom he comes in contact. 

There is another principle that comes 
to mind, that mentioned in Marc An- 
thony’s funeral oration: “The evil a man 
does lives after him; the good is oft in- 
terred with his bones.” 


Antagonism Is Remembered 


_ When one of us in any way antagon- 
izes a customer or member of the public, 


_ *Presented before the American Gas Asso- 
ciation Transmission and Storage Conference, 
Chicago, Tllinois, April 30-May 1, 1953. 
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our action is remembered. Forgotten is 
the fact that, for 365 days last year, that 
customer received a clean, cheap fuel, 
when he wanted it, where he wanted it, 
and in the desired quantity. These, the 
important things, are forgotten, while 
the minor things are remembered and 
resented. 

They are. remembered when a com- 
pany applies to a public service com- 
mission for a rate increase; they are 
remembered when a company wants a 
right-of-way to build a pipe line; they 
are remembered when a legislative body 
holds hearings on a bill that would re- 
strict the company’s activities. 

There are few things in this world 
more powerful than public opinion. It 
accounts for the 11,000,000 men and 
women in Russian concentration camps 
and for the millions of dollars spent on 
last year’s Presidential campaign. With 
public opinion on your side, there is 
little that cannot be accomplished; 
without it, nothing can be done. 







It obviously behooves all of us, ther: 
fore, to get—and keep—public opinio! 
on our side. 

The executives of our companies can 
plan and undertake public relations pro 
grams costing millions of dollars; yet 
these programs cannot be effective un 
less each of us carries out those pro 
grams as individuals; and our acts as 
individuals can most effectively cance! 
out the programs designed and executed 
by the skilled, accomplished profes 
sional. 

The fact is, each of us, in the mind 
of the public we serve, is the gas com 
pany; and those of us who most com 
in contact with the public can do the 
greatest harm in creating an unfavol 
able impression in the public mind—or 
can be the most constructive in obtai1 
ing the public’s good will. 

This conference is aimed primarily at 
the operating personnel of transmission 
and storage companies—men who hav: 
frequent contacts with the public. It is 
my humble opinion that one of the most 
important phases of your work is to so 
conduct your activities as to gain the 
good will, confidence, and support of 
the public. 

This problem, as I see it, is divided 
roughly into two parts. One is a more o1 
less negative approach: Do nothing to 
alienate the public. The other is posi 
tive: Do everything to win the public’s 
understanding and appreciation of ou 
efforts in its behalf. 

There are many practices sometimes 
indulged in by men who build and oper- 
ate transmission lines, compressor sta- 
tions or storage fields, practices to which 
the public takes exception. For in- 
stance: Taking a diagonal ceurse across 
a piece of property; removing the top 
of a knoll, or cutting a deep gash in it; 
destroying irrigation lines; leaving long 
stretches of open ditch in the public 
streets so as to impede traffic; blocking 
the entrances to private dwellings and 
places of business; misinforming a 
farmer as to when it is necessary to 
harvest his crop before construction b¢ 
gins; breaking down fences and sigi 
posts; destroying survey markers; r 
moving topsoil, causing erosion and 
creating dust conditions sufficient to 
necessitate extensive cleaning or re 
painting or closing of shops or plants; 
leaving gates open so that livestock 
escape; destroying trees or shrubbery; 
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and breaking down or damaging 
bridges. 

Some of these acts may be unavoid- 
able, due to local or temporary circum- 
stances; but there is no doubt that many 
times they are the result of oversight, 
carelessness, or indifference. Moreover, 
although some of these actions may 
seem slight and unimportant, their ef- 
fect upon a landholder or tenant may 
be extremely detrimental to the com- 
pany. Also, their effect is cumulative; 
as one farmer tells another; as neigh- 
borhood groups become concerned; as 
villages, towns, cities and states are 
alerted to protect the interests of their 
residents; and as pressure is brought 
upon Congressmen to introduce bills 





that are not always in the best interests 
of our industry or the public. 

Another factor that must be consid- 
ered here is the natural tendency of 
molehills to grow into mountains. A 
workman digging a trench may knock 
over a small tree. As an indignant 
farmer tells his neighbor, that tree may 
grow in size until, as the news spreads 
to the other end of the county, it be- 
comes an orchard. And the gas com- 
pany is credited with being completely 
indifferent to the value of other people’s 
property; public resentment is built up 
against the company; and our jobs are 
made that much more difficult. 

One company that endeavors to build 
up a feeling of mutual good will be- 
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tween itself and the communities 
through which its lines pass is the Texas 
Eastern Transmission Corporation. One 
method it employs is the distribution of 
a booklet called “A New Citizen of 
Your County.” In an introduction, the 
company says: “This booklet has been 
prepared to provide facts you may want 
to know about a new business that is 
coming to your county. It tells about the 
company, the essential work it performs, 
and what it will mean to your county.” 
The booklet says further: “We take our 
place in your county as a community 
citizen; we accept the responsibility of 
a good neighbor; and will assist in the 
progress of your community.” The 
booklet also states that the company 
will welcome inspection by the local 
residents of its operations. 

Here is a case where a company has 
gone to a great deal of trouble and ex- 
pense to foster friendly relations be- 
tween itself and a community. But, ob- 
viously, it is up to the company’s per- 
sonnel to assure that the program is ef- 
fective. Anyone reading this booklet 
could not help but be impressed by the 
company’s attitude; but what would 
happen if the local residents visited the 
site of the company’s operations and 
received the wrong kind of welcome? 
A compressor station superintendent 
who was too busy to show the visitors 
around; a workman who damaged a 
visitor’s car; a foreman who allowed a 
child to fall into a trench? Small mat- 
ters, of course, but—cumulative—sufh- 
cient to undermine the company’s public 
relations and impede its work. 

These things 1 have mentioned are 
actions that we should all take great 
pains to avoid, for they can build an 
iron curtain between ourselves and the 
communities with which we must main- 
tain good relations if our work is not to 
be hampered and restricted. 

The other approach to creating a 
sympathetic relationship with the pub- 
lic is more positive, more creative, and 
requires more imagination. It consists 
of actually performing deeds of assist- 
ance, of counseling, or cooperation with 
the people with whom we come in con- 
tact. By the simple act of extending a 
helping hand we can win for our com- 
panies the good will and friendship that 
no amount of money could buy. 

Possibly the first principle to con- 
sider here is—get to know the people 
with whom you deal: Farmers through 
whose lands our lines are constructed; 
the housewife whose children come to 
watch our trenching machines at work; 
the school officials near whose play- 
ground a compressor station stands; 
the officials of the communities under 
whose streets our lines run; the land- 
holders on whose property is a depleted 
gas well that may be used for under- 
ground storage. Some of these people 
we deal with only briefly—as our work 
is completed, we move along. But, when 
our work keeps us in a locality, the 
friendship of these people is vital to 
our operations. 

There are many companies that are 
cognizant of the importance of this 
friendly relationship. Time does not 











per 
Lw 
tine 
Tra 
to. 
its 


Ap 
ent 
In 

his 
sch 
of | 
Lo 
cor 
pol 
thi 


tiv 


de: 
be: 


are 


me 
tul 


wre PS 


ore mew =@= Oo 0 oO fts 


o = 


nm = eft ae eet eo eS 


ne 





cal 


las 


sts 
ist- 


ith 


) 


ler 


id- 


er- 
ple 
rk 
en 
he 


ire 
his 


10t 








permit me to mention all of them, but 
| would like to mention the Transcon- 
tinental Gas Pipe Line Corporation. 
Transco, whose lines extend from Texas 
to New York, each month publishes in 
its house organ a story on some com- 
munity along its right-of-way. In the 
April issue, for instance, it has a story 
entitled “Our Good Neighbor—Linden.” 
In pictures and text it describes the 
history; industry and _ agriculture; 
schools, churches, hospitals, and culture 
of this town of 2500 people in Alabama. 
Located near one of the company’s 
compressor stations, its good will is im- 
portant and the company does every- 
thing possible to encourage it. 

Such action by a company is ineffec- 
tive, however, unless it is implemented 


problems, the company, by aiding 
farmers, built up a tremendous amount 
of good will. Emerson says, “The hos- 
tility of the farmer to company field 
men coming onto his land is fading. 
With farmer participation in the soil 
conservation program, the farmer fre- 
quently makes repairs on the company’s 
right-of-way just as he does on his own 
property. This automatically reduces 
maintenance costs per mile for the com- 
pany.” 

There are many ways by which the 
man in the field can assist the people 
with whom he comes in contact: The 
residents of communities or farms 
through or nearby which facilities are 
constructed or operated. The important 


thing here is to realize that it is part o 
our job to give such assistance. If ou: 
work takes us to some community, w: 
become citizens of that community, ever 
though we may not be there any lengt! 
of time. As citizens, we have an obliga 
tion to work always in the best interest 
of that community. If we perform ou 
work well, there will seldom be a co 
flict between the community’s inte: 
and the company’s. The two are usual! 
synonymous. If, however, such a con 
flict should arise, it is incumbent upo 
all of us not to protect the interest o! 
one by jeopardizing the good will of th 
other. Rather, it becomes necessary to 
proceed with tact and discretion, to 
reconcile the interests of both company 





by the men with whom the local resi-_— - 
dents come in contact. As I have said 
before, in the minds of the public, we 
are the company. 

There are many ways by which this 
policy can be implemented and the 
men in the field have a unique oppor- 
tunity to do so. 

With the extension of transmission 
lines across the nation, natural gas is 
going into communities where it hitherto 
was unknown. It has created a great 
deal of public interest. The local resi- 
dents want to know the characteristics 
of the new gas; where it comes from; 
how it gets to the customer; how the 
lines are built, the gas compressed and 
pumped through; what it will mean in 
the way of lower rates; and any possible 
danger connected with natural gas 
transmitted under pressure. 

A transmission company, whose head- 
quarters may be a thousand miles away, 
cannot send representatives to each 
community to discuss these matters, but 
the man in the field frequently can. He 
can contact local officials, newspapers, 
schools. He can inform them of the pro- 
motional and educational material his 
company has available, and arrange for 
such material to be supplied to them. In 
many cases he can arrange visits to 
fraternal organizations, or invite such 
groups to visit. the site of operations. 
Many transmission and utility com- 
panies have sponsored the production 
of motion pictures explaining their op- 
erations, but their availability is fre- 
quently unknown to the groups who 
would benefit from seeing them. The 
man in the field can easily arrange for 
the showing of such films and by so do- 
ing, facilitate his own work and gener- 
ate good will for his company. 


Soil Conservation 


Soil conservation is another factor in 
creating good public relations. I would 
like to refer you to a splendid paper 
entitled “Soil Conservation Pays in 
Pipeline Right-of-Way Maintenance,” 
by Arthur W. Emerson, of the U. S. Soil 
Conservation Service, which appears in 
the 1951 Proceedings of the AGA Nat- 
ural Gas Department. Here Emerson de- 
scribes how a pipe line company cooper- 
ated with the Soil Conservation Service 
in an attempt to control erosion along 
a thousand miles of transmission lines. 
While facilitating its own maintenance 
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and community. 

When a company extends its lines 
into or through a new area, usually the 
first contact with the local residents is 
made by the right-of-way agent. Here, 
too much stress cannot be laid upon the 
importance of creating a favorable first 
impression on the people. 

A former vice president of the South- 
ern California Gas Company, who had a 
large and distinguished part in the con- 
struction of many major gas transmis- 
sion lines, frequently used to refer to 
the good old days of pipelining, as prac- 
ticed some 40 years ago in Kansas, 
whence he came. He used to tell how a 
pipe line company could take several 
years in planning and constructing a 
line; how the territory was little devel- 
oped, so that few landowners suffered 
any material interference. He told, too, 
how the method of procuring rights-of- 
way corresponded with such a proced- 
ure. The right-of-way man would often 
don an old suit of clothes, hire a horse 
and buggy, and journey to some farm- 
house, where he lodged with the farmer 
and his family for a week before at- 
tempting to negotiate a right-of-way. 

Under the press of present day con- 
struction, such a method is perhaps 
obsolete; but the principle is as good 
today as it was half a century ago: The 
principle of getting to know the people 
with whom you deal; of establishing 
mutual trust; of providing a sound 
basis for negotiating. It is easier to deal 
with a man who trusts and respects you, 


than with one who, metaphorically 
speaking, is constantly waiting for you 
to draw a gun. 

The right-of-way agent is the man 
who must procure easements for a con- 
struction project; but he, in turn, is 
told what easements he must procure. 
It is necessary, therefore, that he work 
closely with those who are planning the 
line and it is incumbent upon the plan- 
ners to realize their limitations and 
obligations. 


The Problems are Greater Now 


The pipeliner in undertaking to carry 
out a major construction project now 
finds himself faced with new and greater 
engineering problems. He has some- 
times felt it desirable to demand wide 
scope in his freedom of operations, such 
as requiring franchises or permits to 
enable him to have a considerable choice 
of location in the public streets, and 
easements covering a wider strip of land 
for the location of pipe lines and as a 
working space during construction. 
Where a right-of-way 10 ft in width was 
once deemed sufficient for the construc- 
tion of a large diameter pipe line, the 
tendency now is to demand 50 ft, and it 
may go further. The pipeliner, too, in 
some projects insists on procuring ease- 
ments specific as to location, but op- 
tions of considerable duration, which 
would allow him to pick and choose the 
location at some time in the future when 
he has come to a conclusion. This lat- 
ter practice is not universal, and it is 


que sstionable if the deferment of investi. 


gation and of reaching a decision as to 
the location of the line is necessary or 
productive of good public relations. Cer. 
tainly it is more difficult to negotiate 
for broad options than specific ease. 
ments limited to actual needs. 

The situations that arise as a result of 
these practices are charged against the 
pipeliner, who, no doubt, feels that with 
the serious problems with which he has 
to contend, it is the duty of others to 
pacify the public. The truth is that the 
pipeliner today should be more con- 
scious of public relations than ever be- 
fore. He should realize that his freedom 
of action on public highway or private 
property is limited by restrictions of 
franchise or easements and -can be still 
further restricted by adverse publicity 
or public reaction. It is well known, for 
instance, that entire communities have 
risen up in protest where projects have 
been undertaken without adequate con- 
sideration of the interest or feelings of 
the people. 

We are living in an ever-changing and 
uncertain world, faced with serious 
problems of a political, economic, and 
social nature. There is still much un- 
reasonable criticism of big business 
just because it is big. There is criticism 
of the fact that some business concerns 
make a profit, although this country 
was built upon the profit system. There 
is criticism of the gas industry because, 
although to a considerable extent regu- 
lated, it is still a monopoly. There are 





Hiv 


PIPE CUTTING d BEVELING MACHINE 


ASTER, 
Mite 


Split horseshoe shaped gear permits machine to slip 
quickly over pipe. Fast operating snap chain fasteners hold it 
in place. A complete cut and bevel can be made in a 12 inch 


pipe in about two minutes. 


You'll soon save several times the cost of the machine in 
labor, gas and transportation charges. H&M takes approxi- 
mately one-half the labor and gas to make the cut as hand 


cutting and the work is all done in the field. 





ment 
various 
intersec 


Out-of-Ro 
ment is 
pipe is out 


Bring this light (24 to 155 pounds) but durable machine 
to the pipe instead of moving the heavy pipe to the machine. 
Remember, H&M designs for SPEED and ECONOMY. 


yrself. Let us 
>monstration. 
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Trade Mark Reg. U. S. Pat. Off 


To obtain more information on products advertised see page E-41 


PIPE BEVELING MACHINE COMPANY 
311 E. 3rd St. 


Tulsa, 
Phone 3-0241 
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people who would advocate the trans- 
ference of gas industry operations from 
private hands into the hands of gov- 
ernment. 

In many states during the past few 
years bills have been introduced in 
legislative bodies that would give to 
public utility commissions the power to | 
tell our companies how pipe lines and | 
other facilities should be constructed | 
and operated. These bills were in re- | 
sponse to a demand from the public, a 
demand based upon the fact that, in | 
these areas, the public did not trust the | 
companies to take all action possible to 
insure safety in their operations. A 
similar bill has been intrdouced in Con- 
gress, for the same reason. In many 
areas, companies badly in need of rate 
increases have had their applications 
denied, or postponed, or delayed be- 
cause, in hearings, members of the pub- 
lic gave testimony adverse to the com- 
panies involved. This testimony in 
some cases was based, not upon fact, 
but upon dislike or distrust of the com- 
pany, due to poor public relations. In 
some cases, this ill will was generated 
or encouraged by competitors giving 
false or misieading information. 

Whether based upon fact or fantasy, 
the ill will of the public must have a 
detrimental effect upon gas companies 
and upon our industry, and, ultimately, 
whatever affects our company, aftects us 
as individuals, Therefore, it is neces- 
sary for every member of our industry, 
in his own self-interest, to avoid at all 
costs antagonizing the public and to 
take any and all action possible to ob- 
tain its support and friendship. 

The people of this country hold great 
power—and justly so. No one of us 
would want it otherwise. And as long as 
the public has the power to control, 
limit, hamper or restrict our operations, 
then it is necessary that it have a know- 
ledge of the services we render and a 
sympathetic understanding of our prob- 
lems. Then we can be assured that the 
public will not exercise its power to our 
disadvantage and its own detriment. 

Those of us who come personally into 
contact with the public have a unique 
opportunity to spread the story of the 
gas industry; of its achievements; its 
services; its aspirations; of what it has 
done and what it is doing in the public’s 
behalf. For only with public support 
can the gas industry progress and pros- 
per. Clearly, it’s up to us. kkk 
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World’s Largest Tanker Fleet 


America now has in its privately- 
owned ocean-going tanker fleet 451 
vessels of nearly 6,741,000 dead- 
weight tons. It is the world's largest 
tanker fleet under any one national 
flag. Of the tankers, all but two may 
be used to carry oil. The two excep- 
tions carry propane gas and chemi- 
cals. Many of the tankers are used 
to carry molasses if there are slack 
summer months, and petroleum and 
petroleum products during the win- 
ter. The bulk of the tanker fleet op- 
eartes in coast-wise and intercoast- 
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HAS STOOD THE TEST OF TIME 
TO SOLVE CORROSION PROBLEMS 
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Actual experiences like these 
show what TAPECOAT coal tar 
protection can do for you. 


Use TAPECOAT to combat cor- 
rosion above or below ground 
on gathering lines, transmission 
lines, meter stations, compressor 
stations, distribution lines, pipe joints, bolt-type couplings, 
fittings, large bends, large diameter pipe, insulated lines, 
tanks, and other surfaces subject to corrosion. 


Write for descriptive brochure and prices 


The TAPECOAT Company 


ers of Coal Tar Tape 











pe Protection 
Origina 
1533 Lyons Street, Evanston, Illinois 
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Accident Prevention Is Good Business* 


Although the humanitarian aspect of accident prevention is 


the primary consideration, it also pays in a monetary way 


W: are informed that a disabling ac- 
cident is occurring every three seconds, 
an accidental death every six minutes, 
and that the total cost is $21,500,000 
each day. This should alarm us because 
we are a vital statistic in such a report. 
We cannot expect to cure this national 
condition, but as a part of industry, are 
we doing something about it? Statistics 
available to the gas industry indicate 
that after reaching a high of 21.86 dis- 
abling injuries per million man hours 
worked in the year 1947, we have stead- 
ily lowered these injuries each year to 
a 1951 record of 15.72 injuries per mil- 
lion man hours worked. Records for 
1952 just released show the lowest in- 
jury rate to date—12.9 disabling in- 
juries per million man hours worked. 
The very nature of our business is 
service and anything we can do to re- 
duce the cost of this service is good for 
our business. Certainly preventing acci- 
dents in the course of providing and 
maintaining a dependable supply of nat- 
ural gas is reducing the cost of this 
service. Prevention of accidents is prob- 
ably given some attention by more peo- 
ple than any other one activity in our 
industry. The men responsible for en- 
gineering our accident prevention pro- 
grams are constantly inaugurating and 
presenting to us new and stimulating 
ideas as aids in safer operations. They 
are specialists, and certainly give most 
of their attention to ways and means of 
preventing accidents. We have saddled 
them with the job of trying to persuade 
us to aid ourselves, and aid our business, 
by giving accident prevention its full 
share of consideration in relation to em- 
ployee, management, stockholder, and 
the public. We are interested in self- 
preservation as well as protecting our 
fellow employees from pain, suffering, 
and possible death. Companies have 
long since accepted the principle that 
humanitarian aspect of accident preven- 
tion exceeds the monetary phase. Good 
human relation practices bear tangible 
results that are accepted as being good 
business. Accident prevention is an in- 
herent part of these practices. 
Management’s concern with accident 
prevention, other than the human valua- 
tion previously mentioned, is with actual 
savings. Several years ago some rather 
*Presented before the Southern Gas Associa- 
pn New Orleans, Louisiana, May 11 and 12, 


+Superintendent of Pipelines, Texas Gas 
Transmission Corporation. 
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The Author 


W. A. Johnson, Jr., is superintendent 
of pipe lines for the Texas Gas Trans- 
mission Corpo- 
ration. His as- 
sociation with 
the natural gas 
industry began 
in 1931 when he 
was employed 
by the United 
Gas Pipe Line 
Company in the 
Monroe gas 
field, Louisiana. 
He spent 14 
years with United in construction and 
production operations, after which he 
was associated with the Memphis 
Natural Gas Corporation as superin- 
tendent of measurement, dispatching, 
and pipe line operations before as- 
suming his present duties. He is a 
native of Montgomery, Alabama, and 
received his college education at the 
University of Alabama. 














serious and highly publicized gas explo- 
sions began to occur in different parts 
of this country. Total losses resulting 
from these accidents were so large that 
they reputedly wiped out profits of a 
decade and produced a heavy loss of 
business on the books of American cas- 
ualty companies, resulting in curtail- 
ment of the American market for excess 
liability insurance. Investigation of the 
accidents causing this curtailment re- 
sulted in many being directly attribut- 
able to the following conditions: (1), 
Failure to test new lines properly be- 
fore placing in service; (2), failure to 
maintain a regular inspection program, 
and (3), failure to protect lines en- 
dangered by other, or unrelated con- 
struction operations. Where such fail- 
ures were involved, the accidents were 
preventable in some degree. 


Record Sets Insurance Cost 


Insurance companies expect the pre- 
miums they charge to cover the losses 
incurred, to cover underwriting ex- 
penses, and to yield a reasonable profit. 
In the long run, they cannot be ex- 
pected to pay losses arising from acci- 
dents that might have been prevented. 
We are advised by our industrial in- 
surance managers that accident costs 
bear a direct relationship to our insur- 
ance rates. All of us, directly or indi- 


rectly, through our good or bad records, 
establish our own costs. As an example 
of how this works, we are aware that 
compensation and liability insurance 
rates in each individual state are based 
on the industry’s past performance in 
that state. The individual company, 
therefore, is directly concerned with 
debits or credits that are applied to our 
insurance rates as a result of its own 
past experience. 

A recent practice by some companies 
is the adoption of retrospective rating 
agreement, which is a contract between 
the company and insurance carrier 
whereby each company’s insurance cost 
is adjusted on the individual company’s 
experience rather than a cost estab- 
lished by experience of the entire indus- 
try. These agreements are advantageous 
only in the presence of a comprehensive 
accident prevention program, and cost 
of such a program is more than offset 
by saving in insurance cost. 

Sometimes it is difficult for us to 
establish definitely that accident preven- 
tion is a good sound business practice. 
As an example, however, I would like 
to relate to you two occurences that I 
recall within the last few years. These 
events dealt with a similar operation. 
Both could have resulted in catastrophe. 
In the first instance, catastrophe was 
avoided by sheer luck. A lesson was 
learned and when the second event took 
place, planning had replaced luck and 
an unfortunate result was avoided. 

In the first instance, several years ago 
when a condition arose due to hydrate 
freezing in a high pressure 26-in. pipe 
line, it became necessary, at 2 a.m. to 
blow down a 10-mile section of this pipe 
line from 700 psi to atmosphere in order 
to eliminate an accumulation of ice. 
Point of blowdown was near a large city 
and several miles from a major airport. 
Routine precautions had been taken and 
as the blow valve was opened, all parties 
centered their attention on the point of 
blowdown. 

A stream of gas rose many feet in the 
air, suddenly there appeared a transport 
airliner almost directly overhead at what 
seemed to be an unusually low alti- 
tude. The blow valve was immediately 
closed and operations were not resumed 
until the airport was contacted and fully 
advised. Men were also posted to watch 
for any approaching air traffic. On this 
occasion the weather was clear. 

Fortunately this did not result in an 
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accident, but it was an experience that 
I am confident was responsible for avoid- 
ing another accident nearly a year later 
at an entirely different point, where a 
blowdown of another section of this 26- 
in. line was necessary. Weather condi- 
tions on this second occasion were such 
that we had an overcast ceiling of less 
than 500 ft. One of the blowdown valves 
was situated near another large airport, 
relatively close to the traffic pattern. We 
took every conceivable precaution re- 
garding airline traffic and decided not 
to open the blow-off near the traffic pat- 
tern during the blowdown, but rather 
to blow from another point 12 miles 
away, Which area was declared a danger 
area by the traffic control tower and all 
aircraft was so,warned. During the blow- 
down at the point selected, men sta- 
tioned at the other end of the section 
to be blown down were ordered not to 
open their blow-off until their pressure 
gage had reached zero. Shortly after this 
blowdown operation was started, an air- 
liner broke through the ceiling, coming 
in for an instrument landing not more 
than 400 ft above the point from which 
we might have been blowing gas. It is 
not certain that this precaution pre- 
vented a catastrophe; however, weather 
conditions were certainly unfavorable 
during this second instance. These in- 
stances are related to indicate the sound- 
ness of accident prevention. If, in either 
case, the transport plane had ignited the 
blowing gas, unlimited public liability, 
property damage, and irreparable harm 
to public confidence in the gas indus- 
try would have been the result. 


Planning Should Be Deep 


This operational procedure and many 
others just as hazardous are being car- 
ried on every day by our industry. 
Proper preventive measures are impera- 
tive and are accepted as routine; our 
only difficulty is that, in many cases, 
planning is not deep enough to antici- 
pate every possibility. 

Much work is now being done by all 
talent in our industry toward the devel- 
opment of a safety code for construc- 
tion, operation, and maintenance of in- 
dustry properties. No expense nor at- 
tention is being spared in developing of 
this safety code, which again is an acci- 
dent prevention step by the entire indus- 
try and is evidence that the industry 


_Tecognizes that accident prevention is a 


good business practice. 

Statisticians will tell you that finan- 
cial losses from preventable accidents 
should be sufficient to sell a safety pro- 
gram, but financial losses, in themselves, 
do not inspire the average man to sup- 
port wholeheartedly an accident preven- 
tion program. What then does it take to 
insure real accident prevention? 

When a man puts his heart in a pro- 
gram, he is squarely behind it; and a 
respect for money values, although de- 
sirable, does not always proceed from 
the heart. A real accident prevention 
program must certainly be closely allied 
with human relations in order to pro- 
ceed from the heart. 

With money values appropriately pre- 
sented, we can couple safety practices 
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and human relations so closely together 
in our employee educational programs 
that it becomes unnecessary to refer to 
our periodic operational meetings as 
“safety” or “accident prevention” meet- 
ings, but rather as employee or super- 
visory “training” meetings and permit- 
ting, as is always the case, accident pre- 
vention to infiltrate into the discussions. 
In order to establish and maintain 
proper human relations, it is imperative 
that the foreman, the man on the firing 
line, be instilled with confidence in the 
value of good human relations. All levels 
of supervision must then project their 
confidence and interest in these em- 
ployee activities through each level of 
supervision to insure it reaching the 
foreman. He, generally speaking, is the 
man to whom we entrust the final in- 
fluence on the greatest number of em- 
ployees who are subjected to hazards 
and who make or break our accident 
prevention records. Experience, initia- 
tive, and superior job knowledge are 
qualities looked for in selecting a fore- 
man. Qualities of leadership have to be 
proven by superior job performance 
and good human relations. Often this 
human relation aspect is overlooked by 
various levels of supervision until a per- 
sonnel problem develops that indicates 
a faulty understanding of human rela- 
tions, and then it is realized that inade- 
quate supervision has been a contribut- 
ing cause. This oversight may result in 
accidents — a costly penalty. The fore- 
man is management to his men, and the 
impression and attitude he carries to 
them are the impressions and attitudes 
they develop toward every phase of our 
industry. 


Protect Trained Manpower 


The stockholders of all our compa- 
nies certainly have an interest in the 
efficient operation of their properties. It 
is not an exaggerated estimate to say 
that in most companies the cost of in- 
vestment per employee will run in 
excess of $75,000, and that in some com- 
panies it even exceeds $100,000. There- 
fore, we owe it to these stockholders to 
protect our trained manpower and to 
encourage that manpower adequately 
and efficiently to maintain and operate 
properties so entrusted. 

Phenomenal expansion of the gas in- 
dustry in recent years, coupled with 
rather serious and highly publicized gas 
explosions, have certainly created con- 
cern among all members of the gas 
industry, relative to a better understand- 
ing by the public of the industry and 
its problems. A move is now underway 
by American Gas Association, which, 
after a preliminary survey, reported 
last May that 85 per cent of responding 
companies favored a basic public rela- 
tions program by the gas utility and 
pipe line companies to tell the story of 
gas and the gas business throughout all 
the local communities, as well as on the 
national level. It is estimated that 
financing of this project would call for 
expenditures of $155,000 the first year, 
$255,000 the second, and $355,000 the 
third year by voluntary assessment of 
utility and pipe line companies. 
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CLEANING, COATING, WRAPPING & RECONDITIONING 


* 


HOT DOPE 


Straight from the Kettle 
on PIPE PROTECTION 


* 
By Boyd Mayes 


e Got in a long confab recently 
with one of our top men, mainly 
about old times and how we'd 
come a long way together. He's 
been on the job around 20 years 
He worked around to the point of 
telling about how a competitor had 
been offering him a “better” job 
and sort of camping on his trail 
about the proposition until he 
found he couldn’t meet the “traf 
fic.” This man, like most of our 
skilled craftsmen, is pretty well 
aware of the fact that pipe condi 
tioning outfits these days hatch out 
fast but that their mortality rate is 
high...especially if the shingle 
they hang up is a lot bigger than 
the bin they’re eating out of. I can 
tell you I was mighty pleased 
about my man’s attitude. After all, 
I know from my East Texas piney 
woods experience, that it’s pretty 
hard to smoke a coon out of a well- 
stocked hole! 


MAYES BROS. 


HOUSTON, TEXAS 


1150 OR chard 
McCarty 7566 
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More *s pur FIRSTS 
in c/w pipe standards 


* sfandard pipeprotection inc. designed and 
built the first plant to include ali the machines and methods 
and procedures necessary to set the highest standards, and to 
produce the finest coated and wrapped pipe. 


F l ag ST plant to install short 3 


foot skids between the exit from the 
warm primer drying areas and the 
coating and wrapping machines, so 
that the warm pipe does not have time 
to cool before application of the wrap- 
pings. Certain types of enamels do not 
bond properly to the primed pipe when 
the temperature of the pipe is less 
than 65°F. 





FIRST and only plant to use 


especially designed c/w machines to 
produce multiple combinations ...a 
maximum of 4 enamels, 3 felts or 
glass, and kraft. Standard’s ten spec- 
ifications provide combinations of ma- 
terials to meet your specifications or 
requirements. 





F 1 a Ss T plant to establish elec- 


trical holiday detection for the entire 
surface of every length of your coated 
and wrapped pipe. This holiday de- 
tection permits the repair of all holi- 
days, before your pipe passes final 
inspection. 





Standard Procedures were created to adhere strictly to the 
requirements of quantities and methods of the coating manu- 
facturers, so as to secure the very best results. 


COATING AND 
WRAPPING-IN-TRANSIT 


permits stop-off for process- 
— = ing or storage at St. Louis 
commer ee Without freight penalty. 

When you ship through the 
St. Lovis gateway, you enjoy 
“through freight rates” in- 
stead of the higher combi- 
nation rates generally used. 






3000 South Brentwood Bivd. 7 St. Lovis 17, Missouri 
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\ nine-point objective has been set, 
a few points of which I will mention; 
i.e.. to determine and evaluate public 
attitudes toward the gas industry, to pro. 
mote informing of employees on eco. 
nomics of the gas industry and the free 
enterprise system, to cooperate with 
educational institutions by providing in. 
formation, and to oppose encroachment 
of government in the field of private 
enterprise. Accident prevention and 
safety will again have to be an inherent 
part of this program. 

Good public relations and accident 
prevention are essential to our industry, 
Not only are we concerned with the pro- 
tection of our own manpower and equip- 
ment, but we are finding an increasing 
need for public good will toward gas 
companies. Unexpected occurrences that 
disturb the public have unlimited effects 
on our operating costs, as well as prob- 
lems with possible unfavorable and im- 
practical legislation. 

In our own company we have had a 
gratifying experience in public, or land- 
owner, relations. We recently completed 
the installation of an additional pipe 
line traversing Mississippi, paralleling 
one installed several years ago, and find 
that our cost of right-of-way and dam- 
ages actually was less than the cost of 
such factors on the original line. We 
feel this is evidence of the high regard 
established through our employees and 
public relations with these landowners. 
and it does come back to us as a divi- 
dend of good relations with public and 
their confidence in our safe installation 
and operation of high pressure lines. - 


Not a Stop-Gap Measure 


Management of all companies recog- 
nizes that efficient, economic operation 
is closely coupled with adequate acci- 
dent prevention activities; however, it 
is felt that management of many com- 
panies has not yet become aware of the 
broad aspect and requirements of their 
programs and do not realize that acci- 
dent prevention is an atmosphere, an 
attitude, a permeating belief and a per- 
sistent policy, not a stop-gap measure. It 
must be comprehensive in its scope, go- 
ing much further than the old theory 
of casual inspections, posters, pep talks, 
etc. To be effective it must be extended 
and expanded, it must dig deep into hu- 
man relations problems. It must train 
individual man for his particular job. 
It must develop the employee’s mental 
attitude toward himself, his fellow em- 
ployee, his company and the public. In 
short, it must protect employee, man- 
agement, stockholder. and confidence of 
the public. 

In closing, I am reminded of a mes- 
sage that was reprinted in a local Cham- 
ber of Commerce Easter letter, being 
the last writing of the late Dr. Peter 
Marshall, former chaplain of the United 
States Senate, which he intended to use 
for a session of the Senate that he never 
attended. I quote: “Where we cannot 
convince, let us be willing to persuade, 
for small deeds done are better than 
great deeds planned. We know that we 
cannot do everything, but help us to do 
something.” kkk 


THE PETROLEUM ENGINEER, July, 1953 











3, ¥ 
LIMA 
LORAIN 
BAY CITY 


manitowoc 
UNIT 


RTHWEst 
KOEHRING 


nO 


STOODY COMPANY 


EARTH NOV wG- cantines sch 


SHOVEL . SARS 
¥ proceoust 


aon ation 8Y wf ARC 


icsiarnmnenmenn entsnnncnooestee 


<HOVEL LATCH wates 
mareniAle— re yor? procsourt—' 
mt SEL mi es ved gece SO 


Quantity 


3 tatch 
appucarion SY ARS” anc OM 


ee: wens yet! 


aon pucker 
saarentar— °° 
a Gare * 


FRONTS 


4,027 
Quanttt—~ 
APPLIC ATION BY art 
nf PENT nw 


+3 


eonseeneer ‘ceanncastineeseomnen 


sc oor uFt BUCKETS 
ar wes b ¥ us ELEN procenurt 


anrscation ey ARE 


information on produ t advert sed ee g = 
To obtain more nf cts 1 age E 41 
s P 





%. 


















































FIG. 1. Crystal arrangement (above) and circuit diagram (below) of the electronic flow- 
meter. The NBS flowmeter is capable of measuring the air currents in a still room or the 
slow or rapid flow of fluids in pipes. Sound waves are transmitted into the fluid through the 
walls of the container and are received by identical magnetostrictive or piezoelectric exciters, 
such as barium titanate crystals. The transmitter and receiver of the new flowmeter are 
exchanged periodically by a switching system without varying their locations. The sound 
energy is amplified and passed on to a multigrid phasemeter tube. The output of the phase- 
meter is applied to an electronic voltmeter (which can be calibrated directly in terms of 
velocity) through a switch connected to the same drive that switches the crystals. 


ELECTRONIC FLOWMETER 


National Bureau of Standards develops 
a new method for measuring fluid flow 


P 674. 


A NEW type of electronic flowmeter, 
capable of measuring air currents in a 
still room or the rapid flow of liquids in 
»ipes, has been developed at the Na- 
tional Bureau of Standards. This device, 
designed by Henry P. Kalmus of the 
NBS staff, utilizes the change in velocity 
of sound waves as a measure of fluid 
flow. It has a very fast response and 
does not obstruct the fluid currents to 
make the measurement. In addition, the 
signal-to-noise ratio is sufficiently high 
to permit the measurement of extremely 
small velocities. 

Most of the present methods for meas- 
uring velocity of flowing fluid depend on 
mechanical devices that usually intro- 
duce discontinuities in the fluid and have 
inherent inertia that prevents faithful 
reproduction of fast velocity changes. 
One type of flowmeter utilizes the prin- 
ciple of the homopolar machine, but this 
method cannot be used for gases, and the 
instrument is, at present, restricted to 
the measurement of conductive fluids. 
Another method makes use of the resist- 
ance change in hot wires placed in the 
path of fluid flow. Besides presenting an 
obstruction to the flow. however, the hot 
wire is not generally applicable to fluids 
that would change chemically or physic- 
ally as a result of the heat from the 
wires. 

In the newly developed flowmeter, a 
sound wave is transmitted over a fixed 
distance through the flowing fluid, and 
the phase of the received wave is com- 
pared with that of the transmitted wave. 
The sound energy is imparted to and 
taken from the fluid through the walls of 
the containing vessel. No part of the 
measuring system need come in direct 
contact with the medium under study. 
This characteristic of the system makes 
the unit applicable to the measurement 
of blood flow in the aorta or for the de- 
tection of the flow of chemicals in a 
closed system, for example, the coolant 
in a chain reactor. Minor modifications 
will permit the measurement of the flow 
of such fluids as gas or oil in a metal 
pipe, or a determination of the relative 
velocity of a ship to that of the water 
through which it is moving. 

In instances other than those involv- 




















FIG. 2. Mechanical switching system 
used in the electronic flowmeter. The 
unit periodically switches the crystals 
from the transmitting and receiving 
channels at a 10-cycle-per-second rate. 
The rotor of the commutator (left) is 
made in the form of a sandwich, consist- 
ing of two pieces of insulating material 
fastened to a _ grounded conductive 
shield. The leakage capacitance of the 
commutator is reduced to about 5 x 
10~> uuf to permit a minimum of coup- 
ling between the two channels. Four 
rows of high-grade carbon brushes are 
arranged so that the crystals are con- 
nected to either the receiver or transmit- 
ter for all positions of the rotor. The 
compartment at the right contains the 
switching unit for the synchronous recti- 
fier. The motor is geared to produce the 
10-cycle-per-second switching rate. 
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of the velocity. 








kit. 5. Uscilloscope patterns for instantaneous flow-velocities ob- 
tained with the new electronic flowmeter. The oscilloscope is con- 
nected to the plate of the phasemeter tube, and the differences be- 
tween the voltages developed “upstream” and “downstream” are 
traced out on the face of the cathode-ray tube. When the velocity of 
fluid flow is zero, the difference in the heights of the flat portions of 
the trace is zero. When the fluid is flowing, the pulse heights change 
and the distance between the flat portions of the curve is a measure 








ing extremely high velocities, i.e., in 
wind tunnels, a simple system utilizing 
merely a stationary device to transmit 
energy into the medium and another 
stationary unit to receive it would be im- 
practical because changes in distance or 
propagation velocity would produce er- 
rors far greater than the variations due 
to flow. For this reason, the transmitter 
and receiver of the new flowmeter are 
exchanged periodically without varying 
their locations. This is accomplished by 
using identical magnetostrictive or piezo- 
electric exciters, such as barium titanate 
crystals, as transmitter and receiver and 
by switching their connections alter- 
nately to the receiving and transmitting 
channel. Thus, the phasemeter displays 
two phase shifts alternately, one a func- 
tion of the sound velocity plus the fluid 
flow and the other a function of the 
sound minus the fluid flow. The differ- 
ence between the two phase shifts is a 
measure of the velocity of the fluid. The 
switching can be made to operate faster 
than the inherent variations occurring in 
either the transmitter, receiver, or even 
the medium. Hence, the variations will 
occur at a minimum of one complete 
transmitter-receiver switching cycle, and 
the phase difference will remain un- 
affected. 

In the first experimental model of the 
NBS flowmeter, a mechanical switching 
system operating at a 10-cycle-per-sec- 
ond rate is employed. The switching is 
achieved by a commutator that is in- 
serted between the crystals on one side 
and a 100-ke oscillator and receiver on 
the other. The oscillator is connected to 
an amplifier containing carefully de- 
signed limiters that produce a square 
wave voltage to be injected on one grid 
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of a multigrid phasemeter tube. The re- 
ceiver amplifier also supplies a limited 
signal to the other grid of the phase- 
meter tube. 

The phasemeter tube is bypassed by a 
capacitor so that fluctuations at the 
sound wave frequency are removed and 
the fluctuations at the switching rate 
may be applied to a synchronized recti- 
fier. The rectifier is actuated in syn- 
chronism with the commutator, but its 
active period is shorter so that harmful 
transients occurring during the crystal 
transition are suppressed. 

A simple commutator, one that would 
merely switch the crystals alternately 
to the receiving and transmitting chan- 
nels, is unsuitable because of the capaci- 
tive cross-coupling between the two chan- 
nels. In order for the transmitted and 
received pulses to be absolutely repre- 
sentative of the separation between the 
crystals and the velocity of the fluid, 
there must be a minimum of coupling 
between the two channels. By very care- 
ful design of the commutator, the leak- 
age capacitance can be reduced to about 
510-5 uuf, and much of the fringe ef- 
fects and ground currents is eliminated. 

The rotor of the commutator is made 
in the form of a sandwich, consisting of 
two pieces of insulating material fas- 
tened to a grounded conductive shield. 
Two conductive segments or sectors are 
mounted to the insulating material but 
with no connection to the shield. The 
shield is brought out to the maximum 
diameter of the rotor. thereby reducing 
the fringe effects between the sectors. 
Four rows of carbon brushes are ar- 
ranged so that the crystals are connected 
to either the receiver or oscillator for all 
positions of the rotor. Capacitive coup- 
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The Insley Manufacturing Corp. of Indi- 
anapolis has been manufacturing construc- 
tion equipment since 1907. The Insley Line 
includes excavators and cranes, 5 to 30 
ton capacity—rubber or crawler mounted 
—gasoline, diesel or electric powered. 
There’s an Insley working near you. 


ling between the sectors is reduced hy 
maintaining a clearance of less than 
0.015 in. between the sector shield and 
the rotor. Similarly, close-fitting shields 
are provided at the ends of the rotor to 
assist in reducing fringe effects. 

The output of the phasemeter is ap. 
plied to an electronic high-impedance 
voltmeter (which can be calibrated di. 
rectly in terms of velocity) through the 
rectifier-switch geared to the commuta- 
tor drive. Fast velocity changes can he 
observed on the screen of a cathode-ray 
oscilloscope connected to the plate of 
the phasemeter tube. Thus, if the plate 
voltage is made visible, the difference 
between the voltages developed “up. 
stream” and “downstream” can be used 
directly to estimate the flow-velocity in. 
stantaneously. 

A modification to the commutation op- 
eration is the use of an electronic switch. 
By using vacuum tubes, the switching 
frequency can be increased to 1000 
cycles, for example, and the time of re- 
sponse can be correspondingly short- 
ened. Four pentode amplifiers are 
placed between the crystals on one side 
and the oscillator and receiver on the 
other. The screen-grid supply is derived 
from a square-wave generator with a 
frequency equal to the switching rate 
(1000 cps). When the screen voltage is 
positive, the pentode acts as a normal 
amplifier; when the potential becomes 
negative, the electron stream in the tube 
is blocked and good shielding is pro- 
vided. The amplifiers are so arranged 
that one pair operates at a time during 
each half of the switching cycle. 

Further modifications in the flow- 
meter are being considered; one in par- 
ticular is concerned with flow in metal 
pipes. A pulsed and gated phase com- 
parison system will be used for this pur- 
pose to eliminate the effects of the direct 
transmission of the sound through the 
wall of the pipe. eek 

xe e 

Consumer Gas Sales 

Show Slight Increase 


Sales of the gas utility industry 
to ultimate customers during April 
totaled 4840 million therms, a gain 
of 1 per cent over sales of 4791 
million therms in the same month 
a year ago, the American Gas As- 
sociation reports. The association's 
April index of total gas utility sales 
is 164.9 per cent of the 1947-49 
average. There were 28.8 per cent 
more degree-days in April, than in 
the same month a year ago and 
19.4 per cent more than in the 
average April during 1947-49. 

For the 12 months ended April 
30, utility gas sales totaled 52,770 
million therms, an increase of 6 
per cent over 49,790 million therms 
sold in previous cumulative period. 

Natural gas utility sales in April 
totaled 4531 million therms, an in- 
crease of 1.3 per cent over sales 
of 4473 million therms in April, 
1952. For 12 months ended April 
30, 1953, sales amounted to 49,523 
million therms, a gain of 6.8 per cent 
over sales of 46,374 million therms 
in previous 12-month period. 
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spection of the premises and equipment, 
no operating personnel are required. 
As may be seen from Fig. 1, a small 
building (which is 8 ft by 12 ft by 8 ft) 
for the controls represents the total 
housing requirement. Further, no auxil- 
iary equipment normally a part of a 
conventional type pump station is 
needed. The more auxiliary equipment 
and buildings required, the greater be- 
comes the continual upkeep and attend- 
ance. As a payout investment such a 
station represents rapid retirement of 
investment barring extreme operational 
difficulties. 

The Boise City booster station de- 
scribed in this paper represents in- 
creased capacity at a minimum in in- 


vestment. The horsepower requirement 
to obtain the desired increase in rate 
was about 200. To construct facilities 
for a fully-manned station for this small 
horsepower requirement would have 
cost at least twice the amount of this 
automatic station. Only about 10 per 
cent of the entire cost of this station was 
required for necessary automatic con- 
trols above the equipment without con- 
trols. This station is a fully automatic, 
remotely controlled station wtihout at- 
tending personnel. 


History of Borger-Denver 
System 
The original 6-in. Borger-Denver pipe 
line began operation in January, 1948. 


originating in Borger, Texas, with the 
initial terminus at LaJunta, Colorado, 
In January, 1951, it was completed into 
its present terminus at Denver, Colo- 
rado. Of the four stations—Rocky (Bor- 
ger), McKee, Boise City, and LaJunta 
—Boise City is the only remotely con- 
trolled station. The remote-control 
equipment is located at McKee station, 
62.3 miles upstream. The Borger-Denver 
pipe line is 358 miles in length, oper- 
ating as a joint venture between Phillips 
Petroleum Company and the Shamrock 
Oil and Gas Company. 

During the first year of operation, the 
system transported an average of 4000 
bbl a day of finished products. At the 
present time, as a result of expanding 
markets in the intermountain area, the 
rates of operation are 11,900 bbl a day 
through the Borger-LaJunta section and 
8500 bbl a day between LaJunta and 
Denver. Such increases required addi- 
tional pumping equipment at existing 
stations, and the activation of the Boise 
City booster late in 1951. Fig. 3 repre- 
sents the profile of the line to include 
the additional remote booster, located at 
Cowans, Colorado, to be completed be- 
fore the middle of this year. The Borger- 
Denver pipe line is used solely for 
finished products, including kerosine. 
all grades of gasoline (regular, prem- 
ium, 3rd grade, and aviation), and 
liquefied petroleum gas products (bu- 
tane and propane). 


Booster Equipment 


The equipment for a remotely con- 
trolled booster can easily be divided 
into two classifications—pumping equip- 
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FIG. 3. Profile, Borger-Denver Pipe Line (12,500 B/D-gas 745). 
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ment and control devices. The pumping 
equipment at Boise consists of two 
100-hp, 4-in. by 4-in. by 8 stage vertical 
stuffingboxless electric units. Maximum 
capacity of this unit is 14,000 bbl a day 
with a 790-ft head. 

The stuffingboxless-type pump in- 
corporates a number of desirable fea- 
tures for this type of remote operation 
including assurance against seal failure 
releasing products to the atmosphere. 
The unit is completely enclosed with 
two mechanical seals or dual seals situ- 
ated on either side of a “dead chamber.” 
The “dead chamber” is between the 
pump chamber and the motor location. 

The chamber adjacent to the pump 
side is open to the pump suction, thus 
being under constant pressure of the 
pumpage. The dead chamber is filled 
with oil as is the motor chamber. A 
small circulating pump, placed in the 
bottom of the motor chamber, keeps 
the oil constantly circulating through 
the cooling coils, which are in the pump 
chamber. 

A line from the second stage of the 
pump maintains a 30-psi pressure on 
a spring-loaded, flexible diaphragm, 
which, during operation, separates the 
pumpage from the motor oil in the dia- 
phragm chamber. Therefore, any leak- 
age resulting would be from the motor 
side of the unit to the pump so long 
as pressure is maintained through the 
diaphragm chamber onto the dead 
chamber. The dead chamber becomes a 
sealed chamber of oil unless one or the 
other of the seals should leak. The 
bleeder valves are situated to readily 
check for contamination and leakage. 
One bleeder is on top of the motor 
chamber. The other bleeder is off the 
dead chamber, allowing for a check of 
pumpage leak through the lower seal. 

The oil-filling system is tied into the 
diaphragm chamber, the motor cham- 
ber, and the dead chamber. A check 
valve, installed in the dead chamber 
line, prevents oil leakage from this 
chamber, except through seals. A small 
capacity hand pump is used to fill the 
oil system. 

Among the control devices incorpo- 
rated into this operation are a number 
of safety controls for the protection of 
the equipment. Included are two pres- 
sure switches—one pressure switch to 
open on decrease in suction pressure 
below 500 psi; the other pressure switch 
to open should the discharge pressure 
rise above 1500 psi. A magnetic switch, 
an integral part of the pump units, will 
open in case of seal failure, diaphragm 
failure, and circulating oil loss. Another 
control will indicate low oil level. 

These control devices are activated 
through the remote control telephone 
dialing system located at the McKee 
pump station, 62.3 miles southeast of 
the Boise City site. These controls are 
energized through a mechanically-held 
relay, which is actuated by the remote 
telephone dial. A combination magnetic 
starter with a selector switch will ener- 
gize the time-delay relays, which are ad- 
justable. The time delay for Unit Num- 
ber One is set for starting 30 seconds 
after being energized, and Unit Num- 
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ber Two is set fur 180 seconds delay. 

Figs. 1 and 2 give both a _photo- 
graphic and schematic picture of the 
arrangement of the equipment at the 
Boise City booster. These pumping units 
are further protected by a check valve 
on the downstream side of Unit 2 to pre- 
vent a back surge of pressure on the 
pumps in event of sudden shutdown by 
the downstream station. Also on the up- 
stream side of the Unit Number 1 is a 
bypass with a check valve in the cross- 
over and a 2.04-in. flat plate orifice. This 
design allows for a small amount of 
flow to continue through the pump dur- 
ing shutdown periods. This assures 
against the contamination of products 
on startups with pumpage that would 
be laying in the pump during shutdown 
periods. Six-inch valves are installed in 
both the intake and discharge tie-ins to 
the mainline. An 8-ft by 12-ft building 
is provided for housing of equipment. 

At the end of the time delays of 30 
seconds for Unit Number 1 and 180 sec- 
onds for Unit Number 2, the units are 
on line. Thereafter, until the operator 
dials for a shutdown, the units will con- 
tinue in operation, unless either the dis- 
charge or suction pressure switches or 
the oil system protection shuts down 
either or both of the units. If this hap- 
pens, the McKee operator will recognize 
it from his pressures, and he will im- 
mediately monitor the units to deter- 
mine the difficulty. If the shutdown 
should be a result of a temporary power 
failure or momentary loss of suction 
pressure or high discharge pressure, 
and the condition is corrected, the op- 
erator will not have to restart the units 
by dialing. 

Should an oil loss occur, the magnetic 
switch, located in the lower portion of 
the diaphragm chamber, becomes acti- 
vated, thus shutting down the unit. Such 
a loss would require that personnel cor- 
rect the condition before the unit could 





Welding Hath Charms... 


Maybe not to soothe the savage 
breast as music does, but at least 
it must have something. According 
to an Associated Press story from 
Winnipeg, Canada, the attraction 
for welding caused a 29-year-old 
shopbreaker to ask the police court 
magistrate to add 9 months to his 
15-month sentence in prison so he 
could complete a welding course. 

A. F. Davis, vice president of 
The Lincoln Electric Company, re- 
ports this story. Davis has written 
many stories about men who have 
‘rung their own Liberty Bell’’ by 
going into their own welding busi- 
ness and has just published a book- 
let of these stories called ‘Success 
through Welding."’ Davis says he 
thought he had heard the best 
about welding, but that this story 
tops them all. 

The Lincoln Electric Company has 
been operating a welding school 
in its Cleveland plant since 1917 
from which it has graduated over 
40,000 welders. 














again be started. Oil loss could furthe: 
indicate diaphragm failure or seal 
failure. 

Periodic inspections are recommended 
to check the operation, particularly to 
determine whether the seals are leaking 
product into the dead chamber or moto 
chamber. Our personnel inspect the 
Boise City facilities about once each 
month. 

The rental cost of the telephone 
equipment is somewhat less than no 
mal wages plus benefits for an engineer 
attendant. 


Operational Procedure 

The entire operation of the Boise City 
booster is through a remotely controlled 
telephone dialing system situated at th 
McKee Station (the next upstream sta- 
tion). An operator may, by dialing on¢ 
of the five assigned numbers, perform 
the following: 

a. Start both units. 

b. Stop both units. 

c. Monitor Unit 1. 

d. Monitor Unit 2. 

e. Monitor oil level. 

By monitoring the operation, the op- 
erator can determine readily whether 
the unit is in operation. An interrupted 
tone indicates the unit is operating 
whereas a steady tone indicates the unit 
is not operating. Further, the operato 
can check the oil level by dialing the 
monitor code assigned for the oil level. 
In this case, an interrupted tone indi 
cates to the operator that the oil level 
is satisfactory while a steady tone indi 
cates a low oil level. Both units start o1 
stop on the same dial code. 

When the pumping rates require the 
operation of the Boise City booster, the 
McKee operator will first monitor the 
oil level of the units, and if satisfactory, 
he will -then dial the number, for ex 
ample 21-854, for starting the units. On 
dialing this number, a telephone relay 
is activated, and this relay, in turn, 
energizes a mechanically-held relay that 
actuates the combination magnetic 
starter and control transformer. This, in 
turn, energizes the discharge and suc 
tion pressure switches and the time de- 
lay relays for both units, as well as the 
magnetic switch for indicating seal or 
diaphragm failure or circulating oil 
loss and the oil level indicator. 

The equipment, as presently operated, 
has been generally satisfactory. Pres 
ently, the only continuing problem we 
have is mechanical seal failure. The 
exact reason for the seal failures has 
not been fully determined, but we feel 
as our experience with mechanical seals 
continues, the condition will improve. 
More careful installation, refined lap 
ping methods, and elimination of min 
ute foreign matter that will injure the 
seal faces, will contribute to improved 
seal operation. 

Our experience has proven satisfac- 
tory enough so that we feel justified in 
continuing and adding to our remote 
control operation with the addition of 
the Cowans, Colorado, booster between 
LaJunta and Denver. This booster will 
be completed before the middle of this 
year. kk * 
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Pipe Line News 





Oil Pipe Line Construction Expected 
To Set High Record in 1953 


The petroleum industry is expected 
to complete nearly 10,000 miles of oil 
pipe lines during 1953, setting a new 
high record for pipe line construction, 
surpassing that of the previous peak 
construction year of 1952. Deputy Petro- 
leum Administrator J. Ed Warren states. 

On the basis of projects approved by 
the Petroleum Administration for De- 
fense up to May 1, Warren said, 4450 
miles of principal crude oil pipe lines, 
4500 miles of petroleum products lines, 
and 1000 miles of crude oil gathering 
lines, costing a total of $460,000,000, 


are expected to be placed in operation 
this year. 

Total length of pipe lines placed in 
operation last year was 6800 miles, in- 
cluding 5500 miles of principal crude 
and products lines and 1300 miles of 
gathering lines. 

Total mileage of petroleum pipe lines 
in the United States as of January 1. 
1953, is estimated by PAD at about 
163,000. 

Principal crude oil and petroleum 
products pipe lines scheduled for com- 
pletion during 1953 are as follows: 


‘Crude Oil 1 Pipe Lines 





Capacity, Estimated 


Size of 
Owner Location Mileage _ pipe, in bbl per day cost 
*Toronto Pipe Line Co. (Sterling) Merino, Colo. to Gurley, Nebraska 118 10 & 12 42,000 $ 2,201,000 
*Gulf Refining Co Goldsmith to Midland, Texas (Loop) 37 10 +12,750 880,000 
*Pan American Pipe Line Co. Genoa to Texas City, Texas 27 26 200,000 2,150,000 
*Pasotex Pipe Line Co. Wink to El] Paso, Texas (Loop) 200 8 + 16,000 3,283,000 
*West Texas Gulf Pipe Line Co. ( — ado City to Lucas and Longview, 580 20 & 26 300,000 39,672,000 
eXas 
*Rancho Pipe Line System McCamey to Houston, Texas 457 24 210,000 35,000,000 
*Sinclair Pipe Line Co. Drumright, Okla.,to East Chicago, Ind. 666 22 & 24 289,000 52,009,000 
*Pan American Pipe Line Co. Arden Jct. to Eldorado, Texas 43 16 48,000 2,275,000 
*General Petroleum Corp San Ardo to Estero Bay, Calif.(Loop) 11 10 +5,000 587,090 
*Magnolia Pipe Line Co. Nolley & Magutex Fields, Andrews Co., 47 4,9&8 10,000 550,000 
Texas 
*Buckeye Pipe Line Co He _ Jct., Ohio to Earhart, Michigan 11 8 & 12 + 10,000 620,000 
op 
*Pure Transportation Co. Kimbs af to Gurley, Nebraska 43 8 23,500 902,090 
Cities Service Pipe Line Co. Sour Lake, Texas to Lake Charles, La. 64 20 200,000 3,733,000 
Cooperative Refining Assoc Holdredge. Neb. to Phillipsburg, Kan. 48 6 5,000 762,009 
Humble Pipe Line Co. Hawkins, Texas to Texas-La. Line, near 71 16 & 18 77,000 2,758,000 
Shreveport, La. 
Interstate Oil Pipe Line Co. Shreveport to Baton Rouge, La. 193 12, 18 & 22 133,000 19,920,999 
Phillips Pipe Line Co. Missouri City to Sweeney, Texas 45 12 35,000 1,851,909 
Phillips Pipe Line Co. Odessa to Borger, Texas (Loop) 47 14 4+-21,200 1,061,000 
Platte Pipe Line Co. Byron-Garland and Oregon Basin to 98 12 & 14 23,650 2,618,000 
Chatham, Wyo. 
Socony-Vacuum Oil Co. Chase to Valley Center, Kansas(Loop) 16 10 +15,000 587,000 
Atlantic Pipe Line Co. Wood Station to Andrews Sta.,W. Tex. 31 8 28,000 500,000 
Cities Service Pipe Line Co Houston to Sour Lake, Texas 60 12 60,000 2,654,000 
Continental Pipe Line Co. Sussex to Glenrock, Wyo. 58 & 9,000 1,153,000 
Gulf Refining Co Portilla field to Corpus Christi, Texas 22 8 12,000 613,000 
Gulf Refining Co Timbalier and Bay Marchand fields to 56 10 & 12 50,000 3,195,000 
Ostrica, La. tanker terminal 
Gulf Refining Co West Bay field to Ostrica, La. tanker 33 8 & 10 40,000 1,679,000 
terminal 
Interstate Oil Pipe Line Co. South Louisiana to Baton Rouge 125 12 & 16 89,000 4,871,000 
Lakehead Pipe Line Co. Superior, Wis. to Sarnia, Ontario, Can. 643 30 100,000 76,196,000 
Magnolia Pipe Line Co. Ringgold to Corsicana, Texas 155 16 70,000 5,740,000 
Shell Pipe Line Corp. Halletsville to Brookshire Station, Tex. 74 s 10,000 1,807,000 
Sinclair Pipe Line Co. Panova to Cushing, Okla. 45 18 +66,000 2,062,000 
Sinclair Pipe Line Co. Pauls Valley to Bradshaw Gate Plant, 10 12 +24,000 817,000 
Okla. (Loop) 
Texas-Empire Pipe Co. Humbolt, Kans. toSheldon, Mo.(Loop) 31 12 +- 12,000 1,026,000 
Texas Pipe Line Co. Southern Louisiana 47 4,8 & 10 22,000 1,638,000 
Transmountain Oil Pipeline Corp. Sumas to Ferndale, Washington 26 16 & 24 35,000 2,750,099 
Petco Corporation Monee to Blue Island, III. 12 8 30,000 542,400 
Magnolia Pipe Line Co Pegasus and Parks Pools, Midland Co., 30 8 +24,000 575,000 
Texas (Loop) 
*Alre ady comple ted 
Principal Products Lines 
Size of Capacity, Esti: ted 
Owner Location Mileage _ pipe, in bbl per day cost 
*Tuscarora Oil Co., Ltd. Allentown to Tuckerton, Pa.......... 27 12 45,000 & 1,154,000 
*Standard Oil Co. (Ind. Sugar Creek, Mo. to Dubuque, Iowa 316 12 40,000 10,210,000 
Evangeline Pipe Line System Port Arthur, Texas to Baton Rouge, 194 16 96,000 12,900,000 
Harbor Products System Phils udelphia, Pa. to Trembley, N.J. 127 =—-8, 12,14 & 16 110,000 8,911,090 
Indiana Farm Bureau Coop. Assoc. Mt. Vernon to Peru, Ind. 230 4&8 12,000 5,208,000 
Sinclair Pipe Line Co Houston to Port Arthur, Texas 85 12 - 54,000 3,051,000 
Texas Company Sour Lake to Beaumont, Tex.(Butane) 34 6 10,000 729,300 
Buckeye Pipe Line Co. Allentown, Pa., to Syracuse, and 291 8, 10 & 14 50,000 22,835,000 
Caledonia, New York 
Bell Oil = Gas Co Ardmore to Cushing, Okla. 145 6&8 9,009 3,269,000 
Cal-Ore Pipeline Co. Crescent City, Calif., Medford, Oregon 103 6 8,000 2.272.000 
E] Paso Natural Gas Co Bloomington to Gallup, N. Mex.(N.G.) 123 3&6 6,900 1,333,009 
Inland Empire Pipe Line Co Billings, Mont. to Spokane, Wash. 504 10 4,000 17,962,009 
Goliad Corp. Kittie Plant to Corpus Christi, Texas 117 4&6 9,000 2,252,090 
Kaneb Pipe Line Co Augusta, Kans. to Fairmont, Nebr. 248 8 & 10 39,000 8,609,000 
Phillips Pipe Line Co. Between Borger, Tex. and Paola, Kan. 63 12 15,000 1,985.00 
Plantation Pipe Line Co. Charlotte to Greensboro, N.C.(Loop) 82 14 +53,500 7,974,090 
Salt Lake Pipe Line Co. Pasco to Spokane, Wash. 140 s 13,750 3,939,009 
Standard Oil Co., (Ind Whiting, Ind., to River Rouge, Mich. 243 10 & 12 49.900 11,545,090 
Standard Oj! Co. (Ind Mandan, N. Dak. to Moorhead, Minn. 207 10 40,000 8,274,000 
Sun Pipe Line Co Toledo, Ohio to Inkster Jct., Mich. 49 § 20,000 1,315,000 
Wolverine Pipe Line Co East Chicago, Ind. to Detroit, Mich. 300 16 95,090 15,450,000 
and Toledo, Ohio 
Continental Pipe Line Co Billings, Mont. to Spokane, Wash. 593 S 14,000 14,150,000 
Willi-ton Basin Pipeline, Inc Billings to Glendive, Mont. 248 6& 21,000 5,181,000 
Phillips Petroleum Co Spraberry to Plymouth-Benedum Plant 36 6&8 5,000 1,015,009 


W. Texas N.G.) 





* Already completed 
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Montana Gathering System 
By Texas Pipe Line 

Preliminary work has been started by 
The Texas Pipe Line Company incident 
to the construction of gathering line fa. 
cilities, including approximately 26.3 
miles of pipe lines, in the Cedar Creek 
pool at Glendive, Montana, it is an- 
nounced by J. W. Emison, president. 
and R. B. McLaughlin, chairman of the 
board of the company. 

The initial installation will consist of 
14.65 miles of 8-in. main gathering sys- 
tem, 9 miles of 4-in. and 2.77 miles of 
6-in. lateral lines leading to the pro- 
ducers’ settling tanks. The crude oil 
will be gathered from the various leases 
and delivered to railhead, where a load- 
ing rack will be installed for tank car 
shipments. The company will establish 
an office at Glendive with K. F. Cox in 
charge. 

It is anticipated that contracts for 
construction of the facilities will be let 
and work started about July 1. The 
facilities are expected to be completed 
and placed in operation by September 1. 


Trans Mountain to 
Construct 101 Dwellings 


Because housing construction has 
been unable to keep pace with indus- 
trial development in British Columbia 
and Alberta, Trans Mountain Oil Pipe 
Line Company has found it necessary 
to arrange for the construction of 10] 
dwellings for its employees in 10 cities 
and towns along its 718-mile pipe line 


route, according to an announcement 
by H. H. Anderson, vice president and 


general manager. 

A wholly-owned subsidiary, Trans 
Mountain Housing, Ltd., has obtained 
a Dominion charter to construct and 
own the houses. Contract for their erec- 
tion has been awarded to Bennett and 


White Construction Company, Ltd.. 
Vancouver. Work will begin immedi- 


ately at several locations, and the sched- 
ule calls for completion of all dwellings 
before freeze-up. 

Cost of the project, including con- 
tract, sites and facilities will total ap- 
proximately $1,700,000. 

Seventy dwellings will be built for 
occupational employees, such as pump 
station operators, oilers, gagers, line 
and maintenance workers, and 30 will 
be occupied by their supervisors and 
mechanical, electrical, communications. 
automotive, and building maintenance 
specialists. In addition there will be a 
house for the general superintendent. 


Next Products Pipe Line 
Conference in Philadelphia 

Philadelphia, Pennsylvania, has been 
chosen as the place where next year’s 
annual Products Pipe Line Technology 
Conference sponsored by the American 
Petroleum Institute’s Division of Trans- 
portation will be held. 

Announcement of the location was 
made at the Products Pipe Line Confer- 
ence in Kansas City, Missouri. Approxi- 
mately 350 persons attended the three- 
day meeting in April. 
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Two Sections Are Added 
By NACE in Northwest 


The 33rd and 34th local sections of 
the National Association of Corrosion 
Engineers have been added in the rap- 
idly expanding industrial region of the 
Pacific Northwest. The association’s 
Western Region board of trustees has 
approved formation of the Columbia 
River Basin Section and the newly or- 
ganized NACE Canadian Region has 
approved formation of a British Colum- 
bia Section at Vancouver. 

Mark Adams of the State College of 
Washington will organize the Columbia 
River Basin Section. The new Canadian 
Section is the third to be organized in 
Canada this year. 

The National Association of Corrosion 
Engineers now has more than 4500 mem- 
bers in the United States and abroad 
and has been growing about 20 per cent 
a year for the last three or four years. 


Two Gathering Systems 
Purchased, Consolidated 


Vincent and Welch, Inc., and Cities 
Service Oil Company have announced 
formation of Lafitte Oil Traders, Inc., 
for the purchase and operation of two 
oil gathering systems in southern Loui- 
siana, previously owned by Pelican Oil 
Purchasers, Inc. The new company will 
be jointly owned by the two companies 
on a 50-50 basis. 

Involved in’ the purchase are two 
gathering systems in Beauregard, Cal- 
casieu, Allen, Jefferson Davis, and 
Acadia parishes. One of the systems de- 
livers directly to the Cities Service re- 
finery at Lakes Charles, Louisiana, 
where the other delivers oil to a termi- 
nal point 40 miles east of Lakes Charles. 
Cities Service is the operator. 

Officers of the new company are C. S. 
Mitchell of Bartlesville, Oklahoma, 
president; L. Lee Welch of Lake 
Charles, vice president, and E. D. Wind- 
ham of Lake Charles, vice president. 
Lake Charles men on the board of di- 
rectors, in addition to L. Lee Welch and 
E. D. Windham, will be M. L. Vincent, 
Jr. L. D..Mann, and James A. Price. 

J. Lee Cochran, formerly manager of 
operations for Pelican, will act in a 
consulting capacity for Lafitte. 


New Marine Terminal 
Is Under Construction 


Cities Service Oil Company officials 
announce that construction work has 
begun on the company’s new marine 
terminal at Ferrysburg, Michigan. 

This modern terminal, which is sched- 
uled to be in operation by November, 
will receive petroleum products by lake 
tanker from the Cities Service Oil Com- 
pany refinery at East Chicago, Indiana. 
Products will be moved out of the ter- 
minal by truck transport and new fa- 
cilities are to be constructed on the 
C & O railway property just east of 
the terminal site, to be used for loading 
tank cars. Four large storage tanks with 
a total capacity of approximately 714 
million gallons are to be erected initi- 
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ally. These tanks are to be provided 
with the most modern conservation and 
fire protective equipment available. The 
large tankage will help alleviate the 
shortage of petroleum product storage 
capacity in this area and will make 
available an immediate supply of gaso- 
line and fuel oil during the closed navi- 
gation season or in emergencies. 

Company officials estimate that in ex- 
cess of 30,000,000 gal of products per 
year will move through the terminal 
when it reaches full operation. Areas 
to be served by the terminal include 
Grand Haven, Muskegon, lonia, Grand 
Rapids, and Reed City. 


P 615.6 


Ten Packing ‘‘Don’ts” That 
Are Worth Heeding 


It is well known that “don’ts” are 
often more effective than “dos,” so, here 
are some suggestions and warnings ar- 
ranged as “don’ts” that are based on 
many years of practical experience. 
They will be found useful in connec- 
tion with the selection and installation 
of packings. To follow them may mean 
freedom from trouble that would occur 
when even the best obtainable packing 
is improperly installed. 

1. DON’T fail to make clear what the 
packing is to pack. In other words, with 
what will the packing make contact? 

2. DON’T guess at a size, diameter, 
width, or height, when ordering pack- 
ings. Many failures have resulted from 
small errors in dimensions. 

3. DON’T allow too little or too much 
clearance between follower plate and 
inside cup wall, or any metal parts be- 
hind any upright leather wall. From 
1/16 in. to 3/32 in. on each side, is 
usually recommended. 

4. DON’T doctor packing lips with 

a pocket knife or file, or batter lip in 
installing. A rounded lip destroys the 
seal. Packings can be softened. by soak- 
ing in warm water if necessary. 
- 5. DON’T apply cup packings with 
flange too high for clearance at the head 
of the cylinder. Keep systems clean, so 
sediment will not be collected in cylin- 
ders and wear the packing. 

6. DON’T apply cup packings to end 
of plunger that is badly worn; pressure 
will force the packing down into clear- 
ance between plunger and clyinder. 
Leather washers cut from old cup pack- 
ings can be made to reline such equip- 
ment to proper dimensions. 

7. DON’T apply “U” packings where 
plungers are worn without reinforcings 
under heel with leather cushion rings. 

8. DON’T look for long service on 
scored plungers or in scored cylinders; 
resurface or reline such equipment to 
proper dimensions. 

9. DON’T allow water to corrode cyl- 
inder walls, plungers, or rods. Use an 
anti-rust agent that will prevent this and 
that will act as an effective lubricant. 

10. DON’T squeeze hemp or fabric 
filled “U” packings in glands where 
such packings are to replace solid sec- 
tion compression packings; set glands 
up to point where “U” packings are 
free to function properly.—W.F:S. 


Pipe Line News 





Pipe Lines Moved 
More Oil First Quarter 


The transportation revenue and t! 
number of barrels of oil originated . 
line and received from connections 
reported by 56 large oil pipe line com 
panies subject to the jurisdiction of th 
ICC, are shown below for the first qua: 
ter of the years 1946-1953. In the 1953 
period both the volume of oil handled 
and the transportation revenue exceeded 
those of any corresponding period for 
which records are available. (The first 
quarterly data cover the year 1938 
The traffic volume for the first quart: 


- of 1953 increased 6.2 per cent over that 


of 1952 and the revenues were up 5 
per cent. In comparison with returns foi 
the 1946 period, the increases are 79.5 
and 110.6 per cent, respectively. 


Number of 
of oil orl 
on line and 
First Transportation from conneé 
quarter revenues! Thousand 
i i eS 490,806 
ae 68,717,486 522,717 
. ne 80,196,660 606,045 
1949............ 84,500,886 604,090 
Ce ae 91,043,251 584,349 
. ee ... 117,167,798 747,72 
oe 129,162,362 829,664 
are 135,951,726 881,15 
Per cent increase: 
1953 over 1946... 110.6 
1953 over 1952... 5.3 





1 Based on quarterly reports of oil pipe lin 
revenues of more than $500,000 per annum 


Rule Governing Rate 
Applications Changed 


The Federal Power Commission ha: 
issued an order amending its Genera! 
Rules and Regulations by the adoption 
of a new general rule to replace th 
existing rule governing the filing of rat 
increases by natural gas companies 

The new rule is designed generally 
to require the inclusion in application 
of the necessary data to facilitate th 
commission’s evaluation of rate increase 
proposals. It will provide for more co 
plete support of applications than unde: 
the present rule, and will permit natura! 
gas companies to present cost data re 
flecting known changes becoming efle: 
tive within seven months of the last 
month of available actual experience 

The commission announced the pro 
posed rule change last October 8, and 
at that time invited interested parties t 
submit suggestions and comments. Prio) 
to an oral argument on December 18 
a prehearing conference was held b¢ 
tween industry representatives and th 
FPC staff concerning the proposed rul 

Following the oral argument, furthe: 
conferences were held between repr 
sentatives of the natural gas indust! 
members of the staff, and other inte 
ested parties, and between the commis 
sion itself. company representatives. and 
staff members. 

In adopting the new rule, the FP‘ 
said that “all suggestions. comment 
and views submitted have been carefully 
considered and to the extent deemed 
pertinent and desirable have been en 
bodied in the amendments herein adopt 


l 


ed.” The new rule will become effective 


on July 1, 1953. 
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Pipe Line News 





SIGNING CONTRACTS for sale of pipe are; standing: M. E. Fannon, Tulsa: Angus 


Davidson, attorney, Sinclair Pipe Line; Harry A. Horowitz, president, Mid-States Pipe 
and Supply, Tulsa; L. C. Rogers, Rogers and Wright, Charleston, West Virginia; Robert 
Thomas, president, River Construction Corporation, Fort Worth, Texas; Carroll F. Zapp, 


attorney, Boise, Idaho; John S. Carlson, Carlson, Lupardus, Matthews and Hol:iman. 
Tulsa. Seated are: W. H. Morris, president, Sinclair Pipe Line and Harold A. Wright of 


Rogers and Wright. 


Sinclair Sells 1600 Miles 
Pipe, 14 Pump Stations 


Sinclair Pipe Line Company has con- 
tracted for the sale of about 1600 miles 
of 8, 10, and 12-in. pipe, and 14 pump 
stations to the River Construction Cor- 
poration of Fort Worth, Texas, the Mid- 
States Pipe and Supply Company of 
Tulsa, Oklahoma, and Rogers and 
Wright, Inc., of Charleston, West Vir- 
ginia. 

Pipe is part of Sinclair’s old, multi- 
ple main line crude system, extending 
from near Humboldt, Kansas, to Grif- 
fith, Indiana, and from Carrollton to 
Salisbury, Missouri. The old system has 
been superseded by Sinclair’s new 22- 
24-in. crude oil line from Cushing, Ok- 
lahoma, to East Chicago, Indiana, which 
recently was placed in operation as part 
of the pipe line company’s moderniza- 
tion program. 

Delivery of the pipe is to be made to 
the purchasers after its removal from 
ground, it was announced, and the pur- 
chasers will offer the pipe for re-sale. 

Tonnage involved is believed to rep- 
resent one of the largest transactions of 
this nature in oil industry history. M. E. 
Fannon of Tulsa, Oklahoma, is asso- 
ciated with the purchasers and assisted 
in negotiating the transaction. John S. 
Carlson of the Tulsa law firm of Carl- 
son, Lupardus, Matthews & Holliman 
and Carroll F. Zapp, an attorney of 
Boise, Idaho, represented purchasers. 


IGT to Give 20 
Scholarships Annually 


Twenty undergraduate scholarships 
will be offered annually by the Institute 
of Gas Technology, Chicago, an affiliate 
of Lllinois Institute of Technology, to 
help train engineers for careers in the 
utility gas industry. 

The grants were announced by E. S. 
Pettyjohn, director of the Institute of 
Gas Technology. Applictaions are now 
being accepted for the first 20 scholar- 
ships which begin in September. 

“This marks the first time IGT has 
sponsored undergraduate education,” 
Pettyjohn explained, “and the program 
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will be the only one in the U. S.” 

The gas technology scholarships are 
available to students who have com- 
pleted their sophomore year and who 
desire to take the gas technology option 
in either chemical or mechanical engi- 
neering at IIT. 

The Institute of Gas Technology will 
pay one-half the recipient’s tuition dur- 
ing his junior and senior years. The 
student must attend a summer term be- 
tween his third and fourth years, but 
for this he will receive financial assist- 
ance in addition to his tuition. In 1953 
this payment will be $300 for the 12 
weeks. 

Scholarship winners also will be given 
first consideration for Institute of Gas 
Technology graduate fellowships. These 
provide full tuition and a stipend more 
than adequate to meet living costs while 
the fellow studies for his master’s de- 
gree. For men of demonstrated ability, 
the grant will be extended to include 
study for the doctorate. 

The undergraduate scholarships in 
gas technology, while available only at 
Illinois Tech, are not restricted to IIT 
students. Application for a scholarship 
may be made by any student in the 
United States or Canada who has suffi- 
cient credit hours to enter the junior 
year at IIT. 





Three Short Courses 
On Corrosion Scheduled 


Plans have been announced, some 
tentative, for holding three short courses 
during the remainder of 1953 with co. 
operation of the National Association of 
Corrosion Engineers. Norman Hacker. 
man, University of Texas, Austin, chair- 
man of the NACE Education Commit. 
tee, also said two short courses were 
contemplated on the West Coast and 
that a short course on corrosion js 
scheduled for February, 1954, at Wash- 
ington State College, Pullman, Wash- 
ington. 

Shreveport Section’s fourth corrosion 
short course to be held at Centenary 
College, Shreveport, Louisiana, is being 
planned now. This will be held early 
this fall. At Texas A & M College, Col- 
lege Station, Texas, plans are in ad- 
vanced stages for an NACE-sponsored 
corrosion short course to be held dur- 
ing the latter part of September this 
year. 

University of Illinois has scheduled 
on October 12-16 a short course on 
cathodic protection, the first short course 
co-sponsored by NACE dealing with a 
single major area of corrosion. In addi- 
tion to the principles of electrochemis- 
try and electric circuit theory, regis- 
trants will hear lectures on economics 
and management problems, design and 
application of cathodic protection sys- 
tems, instruments and measurement 
techniques and field testing practices. 
There will be 27 lectures of one hour 
each during the five-day course. 


FPC Approves Change 
In Gas Properties 


The Federal Power Commission has 
issued a certificate to Washington Gas 
Light Company, of Washington, D. C., 
authorizing it to acquire and operate 
all natural gas facilities of Prince 
George’s Gas Corporation, of Chillum, 
Maryland, a wholly-owned subsidiary. 

Prince George’s owns and operates 
pipe lines that transport gas from a 
point near Rockville, Maryland, to the 
District of Columbia; a storage and 
compressor station, and other facilities. 


CORPORATE SECRETARIES COMMITTEE of the American Gas Association met 
recently in the offices of Northern Natural Gas Company, Omaha, Nebraska, and made plans 
for their portion of the AGA meeting to be held in St. Louis, Missouri, October 26-29. 
Pictured left to right are: B. H. Harper, Northern Natural Gas Company, Omaha, Nebraska; 
Tom H. Wheat, Transcontinental Gas Pipe Line Corporation, Houston, Texas; Kurwin R. 
Boyes, secretary of American Gas Association, New York City, New York; Dale Parker, 
The Columbia Gas System, Inc., (chairman of the committee), New York City, New York; 
R. M. Drevs, The Peoples Gas Light and Coke Company, Chicago, Illinois,-and Roy L. 
Thomas, Colorado Interstate Gas Company, Colorado Springs, Colorado. 
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Contracts Awarded by Gulf Interstate Gas Company 


H. C. Price Co. of Bartlesville, Okla- 
homa, and Houston Contracting Com- 
pany, Houston, Texas, have been named 
contractors for the new 860-mile pipe 
line to carry natural gas from southern 
Louisiana to northern Kentucky for 
Gulf Interstate Gas Company. 

The huge 30-in. pipe line — largest 
project of its kind authorized in recent 
years—will have an over-all cost of 
approximately $130,000,000. 

Gulf Interstate received approval of 
its plans from the Federal Power Com- 
mission on May 19. The line will be 
used to transport gas for Columbia Gas 


System, which supplies fuel to a large 
section of eastern United States. 

Price spreads will construct the north- 
ern section of the main line from a point 
near Kinkade, Tennessee, extending in 
a northeast direction to the terminus 
near Kenova, West Virginia. The south- 
ern section of the main line, which runs 
from near Lake Charles, Louisiana, to 
Kinkade, will be constructed by Hous- 
ton Contracting Company. 

It is anticipated that work will begin 
on the line in mid-June. The new trans- 
mission facilities are scheduled to go 
into operation by November 1, 1954. 


Standard’s New Products Line in Operation 


The new 309-mile 12-in. Standard Oil 
Company (Indiana) refined products 
pipe line from Sugar Creek, Missouri, 
to Dubuque, Iowa, is now in operation, 
R. F. Pielsticker, temporary general 
manager of crude oil supply and prod- 
ucts pipe lines, announces. 

This line completes another step in 
Standard’s expansion program to help 
meet the increased military and civilian 
demands for more and improved petro- 
leum products. It connects Standard’s 
Sugar Creek refinery, near Kansas City, 
with the Dubuque pipe line terminal on 
its present products pipe line from 
Whiting, Indiana, to Moorhead, Minne- 
sota. 

In effect, this new line will provide 
much greater flexibility in the company’s 
pipe line distribution facilities for re- 
fined petroleum products, Pielsticker 
said, because the company’s Neodesha, 
Kansas, Sugar Creek, and Whiting re- 
fineries are now connected by products 
pipe lines. 

In addition, he said that Standard’s 
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refined products pipe line from Man- 
dan, North Dakota, to Moorhead, now 
scheduled for construction in 1953, will 
permit its projected Mandan refinery to 
be connected to the company’s other re- 
fineries through these distribution fa- 
cilities. 

Products pipe lines now operated by 
Standard are located in seven midwest 
states and the new line increases the 
total line mileage in operation to 1731, 
Pielsticker said. 

Contractors that performed work on 
the line include: 

Pentzien, Inc.—2.6 miles of line con- 
struction including the Missouri River 
crossing. 

Sheehan Pipe Line Construction Com- 
pany—a 36-mile section and an 84-mile 
section of the line. 

R. B. Potashnick—seven creek and 
river crossings, 

O. R. Burden Construction Corpora- 
tion—a 186-mile section of the line. 

The Refinery Engineering Company 
—additional pump station facilities and 


Pipe Line News 








a dehydration plant at the Sugar Creek 
station. 

Parkhill Truck Company—pipe hau! 
ing and stringing. 

Completion of the line was delaye: 
from the originally scheduled operatin 
date of January 1, 1953, by the steel 
stirke in 1952, according to Manager 
Pielsticker. 

Construction fo the line was unde 
the supervision of S. L. Cox. E. M. Ken 
nedy was right-of-way and claim super 
visor, and J. B. Trotter was chief mate 
rial and time supervisor. Chief inspex 
tors on line construction were A. J. Jen 
kins, V. M. Long, H. Patterson, E. ( 
Quillen, T. A. Shedd, N. F. Tietze, and 
E. West. 

Construction of additional pump sta 
tion facilities and a dehydration plant 
at the Sugar Creek pump station wa 
under the supervision of R. H. Starrett 

T. A. Shedd, district superintendent 
will be in charge of the operation of the 
line. The district office and maintenanc¢ 
headquarters will be in the vicinity of 
Chillicothe, Missouri. Shedd reports to 
R. H. Starrett, division superintendent 
whose headquarters are at Des Moines 
lowa. 


Gas Industry Again 
Improves Safety Record 


During 1952, the gas utility industry 
reduced both the frequency and severity 
of its accidents, the American Gas As 
sociation reports. The industry had 
14.40 disabling injuries to employe 
per million man-hours worked, an in 
provement of 8.4 per cent from the fre 
quency record of 1951. This marked th: 
fifth successive yearly decline, reflecting 
results of an intensive safety program 
sponsored by AGA. 

The severity rate, measuring days lost 
because of injuries per thousand hours 
worked, was 0.81 during 1952, or 22.1 
per cent better than the previous yea 
It was the third best record in this cat: 
gory in the last 20 years. There were 18 
deaths and one permanent disability in 
the gas industry during 1952. This was 
a decrease of 43 per cent from the ex 
perience of a year earlier, and is the in 
dustry’s second best record in two 
decades. 

Employee injuries in the gas industry 
have now been reduced to the prewa1 
level, the AGA study reveals. Immedi 
ately after World War II, safety records 
generally deteriorated, due to increased 
plant utilization, longer work weeks 
and a larger proportion of new em 
ployees. These factors have now bee 
overcome by the industry-wide safety 
drive. 

For the first time, the association als 
reported on automotive accidents within 
the industry. Its survey of 1952 ex 
perience showed 1.84 accidents pe 
100,000 miles traveled by gas utility 
vehicles. 

Reports on employee accidents ar 
compiled annually by the AGA Bureau 
of Statistics for use of gas companies 
in analyzing their own performances, 
and for inclusion with other industry 
data developed by the Nationa! Safety 
Council. 
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Personals 








L. R. Dickinson 


> L. R. Dickinson has been appointed 
vice president and general manager of 
Trans-Northern Pipe Line Company. A 
graduate engineer, he comes to his new 
position with more than 20 years’ expe- 
rience in pipe line operations. Imme- 
diately prior to assuming his present 
appointment he was manager of the 
Eastern Pipe Lines Division of the 
Socony-Vacuum Oil Company in New 
Jersey. 

Jointly owned by Shell Oil Company 
of Canada, Ltd., The British American 
Oil Company, Ltd., and McColl-Fronte- 
nac Oil Company, Ltd., Trans-Northern 
Pipe Line transports refined petroleum 
products from the owner-companies’ re- 
fineries in Montreal to Ottawa, Toronto, 
Hamilton, and other intermediate 
points. Dickinson will make his head- 
quarters at the company’s head office 
in Toronto. 


> Martin L. Stewart has been promoted 
by El Paso Natural Gas Company from 
crew foreman to district foreman of the 
Blanco area in the San Juan division. 
E. B. Johnson, formerly chief mainte- 
nance mechanic at Jal Plant No. 3, has 
been made assistant plant superintend- 
ent at Monument. James Baker has 
been promoted to chief operator of 
Navajo station in the San Juan division. 
He has been chief maintenance me- 
chanic at the station. 


> Harry Conyers, who has been super- 
intendent of the Welcome compressor 
station for Northern Natural Gas Com- 
pany, has been transferred to Ventura 
in the capacity of superintendent, to 
replace John Q. Riffee, retired. Evan 
C. Griffith, formerly assistant superin- 
tendent at Beatrice, has been made su- 
perintendent at Welcome. Leo D. Har- 
rall, maintenance mechanic at Beatrice, 
replaces Griffith as assistant superin- 
tendent. 


> Willard W. Gatchell has been ap- 


pointed general counsel of the Federal 
Power Commission to succeed Bradford 
Ross, who resigned after serving in that 
capacity for seven years. He began his 
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government career as a clerk in the Wai 
Department in 1916, was appointed an 
assistant attorney on the FPC staff in 
March, 1931, and except for a brief pe- 
riod in 1945-46, has been a member of 
the commission’s legal staff since that 
time. He was appointed assistant gen- 
eral counsel in charge of hydroelectric 
project matters in 1947. 


> Jerome K. Kuykendall of Olympia, 
Washington, has taken the oath of of- 
fice as a member of the Federal Power 
Commission for the term expiring June 
22, 1957, and has also been designated 
by President Eisenhower as chairman 
of the commission. He thus succeeds 
Thomas C. Buchanan jn that position. 
Kuydendall is a native of Pomeroy, 
Washington, a graduate of the Univer- 
sity of Washington,. and has served as 
chairman of the Washington Public 
Service Commission since 1951. 





J. R. Cowles 


> James R. Cowles, who has been in 
charge of corrosion mitigation for the 
Oklahoma Natural Gas Company, Tulsa, 
Oklahoma, has resigned to practice as 
a consulting engineer in that city. His 
field will be cathodic protection, with 
particular emphasis on aiding compa- 
nies that are starting cathodic protec- 
tion work to set up their program. He 
also plans to devote more time to manu- 
facturing cathodic protection instru- 
ments through his established firm Agra 
Instrument Company. 

Cowles was graduated from Okla- 
homa University in 1936 with a BS de- 
gree in engineering physics, and from 
Massachusetts Institute of Technology 
in 1937 with an MS degree. He was 
employed by Oklahoma Natural 14 
years ago, but spent 5 years of that 
time in the Air Force, ending with the 
rank of major. He has headed corrosion 
work for Oklahoma Natural for the last 
7 years. His present address is 6517 
East Sixth Street. 


> Paul Lankford has been promoted to 
supervisor of material controls in the 
Kansas City office stores department of 
Panhandle Eastern Pipe Line Company. 
He has been assistant warehouse super- 
intendent at Liberal, Kansas. 


> K. L. Baird, station engineer at Mid- 
way, Texas, for Shell Pipe Line Corpo. 
ration, has been promoted to assistant 
mechanical maintenance supervisor at 
Chelsea, Oklahoma. L. L. Arnold, sta. 
tion chief engineer, LaGrange, Texas, 
has been made assistant station chief 
engineer at Garfield, Texas, on the new 
Rancho system, C. E. Branson, station 
chief engineer at Big Lake, Texas, also 
has been moved over to the Rancho 
system as assistant station chief engi- 
neer of the Mesa station. T. Deal, sta- 
tion engineer, Boyd, has been promoted 
to district gager at Pauls Valley, Okla- 
homa. G. F. Cales, station chief engi- 
neer, Kilgore, Texas, is now terminal 
supervisor at Bailey, Texas, for Rancho. 
L. H. Gibson, station chief engineer at 
Fredericksburg, Texas, has been made 
station chief engineer at Mesa for 
Rancho. L. P. Haynes, station chief en- 
gineer, Brookshire, Texas, is assistant 
terminal supervisor at Bailey on the 
Rancho system. W. A. Jessie, Jr., as- 
sistant pipe line maintenance foreman 
at Rankin, Texas, is now pipe line main- 
tenance foreman at McCamey, Texas. 
C. M. Martin, station chief engineer, 
Austin, Texas, has been transferred to 
the Garfield station of Rancho, near 
Austin, as station chief engineer. 


>» Fredric Moshier, formerly assistant 
to the director of the Natural Gas De- 
partment of the American Gas Associa- 
tion, has been appointed assistant secre- 
tary of the AGA Operating Section. In 
this capacity he will assist in coordinat- 
ing the activities of the natural gas 
branch of the industry into the pro- 
grams of the Operating Section. 

Moshier joined the American Gas 
Association in 1948, serving in the Nat- 
ural Gas Department. 


C. M. Brecheisen 


> C. M. Brecheisen, assistant manager 
of the Central Pipe Lines Division of 
Socony-Vacuum Oil Company, Inc., in 
Wichita, Kansas, since 1951, has been 
appointed manager of the Eastern Pipe 
Lines Division, Plainfield, New Jersey, 
succeeding L. R. Dickinson. The ap- 
pointment was effective June 1. 

A graduate of the University of Kan- 
sas, Brecheisen joined the company in 
1933 as an engineer. He has had sev- 
eral special assignments for the West 
Africa Division. 
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Construction Authorized 
For Seven Companies 


The Federal Power Commission has 
authorized seven subsidiaries of The 
Columbia Gas System, Inc., to carry out 
natural gas pipe line construction pro- 
jects, but denied an application by an 
eighth subsidiary to build new facilities. 

The commission also granted an ap- 
plication by a New York company to 
construct pipe line facilities, and di- 
rected a Columbia subsidiary to supply 
it with natural gas. Still another appli- 
cation by a company seeking a supply 
of natural gas from a Columbia sub- 
sidiary was separated from the con- 
solidated proceedings and the record 
will be held open for further testimony. 

The commission’s order, which in- 
volves rulings on a total of 13 applica- 
tions by the 10 companies, modifies an 
intermediate decision filed by FPC Pre- 
siding Examiner Ewing G. Simpson on 
March 5. 

The Columbia subsidiaries whose ap- 
plications were granted are Atlantic 
Seaboard Corporation, Virginia Gas 
Transmission Corporation and United 
Fuel Gas Company. all of Charleston, 
West Virginia; The Manufacturers 
Light and Heat Company, Natural Gas 
Company of West Virginia, and Home 
Gas Company, all of Pittsburgh, Penn- 
sylvania, and The Ohio Fuel Gas Com- 
pany, of Columbus, Ohio. The subsidiary 
whose application was denied is Central 
Kentucky Natural Gas Company. 

The other actions by the FPC included 
the issuance of a certificate to Rockland 
Light and Power Company, of Nyack, 
New York, for the construction and op- 
eration of pipe line facilities, and an 
order directing Home Gas Company to 
supply Rockland with natural gas for 
distribution in several small communit- 
ies in New York; and the separation of 
an application by Shenandoah Gas 
Company, of Lynchburg, Virginia, from 
the other proceedings with the record to 
be held open for the presentation of new 
evidence. 

The commission approved five appli- 
cations by Ohio Fuel, involving a total 
of about 117 miles of new pipe line cost- 
ing approximately $4,732,500. 

Manufacturers, which filed a joint ap- 
plication with Natural Gas Company of 
West Virginia and Home Gas Company, 
was authorized to build about 9.3 miles 
of pipe line and a measuring and regula- 
tor station, having a total cost of $348,- 
700, and to retire approximately 15.6 
miles of pipe line, a compressor station, 
and compressor unit, having a total 
book cost of $143,855. The facilities are 
located in Pennsylvania and Ohio. 

Natural Gas Company of West Vir- 
ginia was authorized to construct 21.3 
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miles of pipe line, having a total esti- 
mated cost of $840,000, and to retire 
14.7 miles of line, having a book cost of 
$45,000, all in Columbiana County. 
Ohio, The company also would retire 
two compressor units. having a book 
cost of $19,000, in Stark County, Ohio. 

Home Gas Company received autheri- 
zation to build a total of 19 miles of pipe 
line in Chemung, Tioga, and Broome 
counties, New York. These facilities are 
estimated to cost $668,000. 

United Fuel will build pipe line facili- 
ties in West Virginia to expand its un- 
derground gas storage operations and to 
replace existing facilities. The company 
will build a total of 21.5 miles of pipe 
line and 4840 hp in compressor units. 
The facilities will cost $2,411,600, plus 
an additional $1.171,040 for acquiring 
and activating the storage fields. 

Atlantic Seaboard received authoriza- 
tion for two compressor stations in Pen- 
dleton and Hardy counties, West Vir- 
ginia, with a total capacity of 7640 hp, 
to increase its system sales capacity by 
25,400,000 cu ft of gas a day. The pro- 
ject is estimated to cost $3.335.000. 

Rockland will construct about 22 
miles of pipe line at an estimated cost 
of $304,596. The new facilities will be 
used to serve natural gas in the War- 
wick area in Orange County, New York. 

Shenandoah Gas Company’s applica- 
tion involves the proposed construction 
of about 39 miles of pipe line, tegether 
with five short laterals, to serve several 
communities including Front Royal and 
Winchester, Virginia, and Martinsburg, 
West Virginia. 

The commission denied Central Ken- 
tucky’s proposal to build 8.8 miles of 
pipe line looping an existing line ex- 
tending northward through North 
Means, Kentucky. 





Request to Lay Gas Line 
To Be Heard in September 

The Federal Power Commission he 
ing on an application by Morganfi 
Natural Gas Company, of Morganfie! 
Kentucky, to construct a 31-mil 
ural gas pipe line in Kentucky, has bee: 
postponed from June 15 to Septem! 
15 in Washington, D. C. 

The proposed pipe line would extend 
to Morganfield from a connection neat 
Providence, Kentucky, with the facili 
ties of Texas Gas Transmission Corp: 
ration, of Owensboro. Kentucky 

The Morganfield company. 
motion filed June 8, asked that the heay 
ing be postponed until July 13, and said 
that Texas Gas did not oppose the re 
quested action; however, the FPC stafl 
counsel on that same date informally ad 
vised the two companies that if the hea: 
ing could not be held June 15. it wa 
the staff’s position that it would have to 
be postponed to September 15, becau 
of other assignments and hearings 
ready scheduled. 


Trunkline to Connect 
Louisiana Towns 

The Federal Power Commission ha 
affirmed a decision, issued May 6. by 
Presiding Examiner Emory J. Wooda!! 
directing Trunkline Gas Company 
Houston, Texas, to supply 600,000 cu fi 
of natural gas a day to each of tw 
Louisiana communities. 

The decision directs Trunkline to 
establish connections with the faciliti 
of the towns of Colfax and Boyes 
Louisiana, and to sell and deliver nat 
ural gas io these communities pursuant 
to an appropriate executed service 
agreement under the company’s tarifl 


on file with the FPC. 


Lovisiana-to-Kentucky 860-Mile Gas Line to Be Constructed 


The Federal Power Commission has 
authorized Gulf Interstate Gas Com- 
pany, of Houston, Texas, to construct 
an 860-mile pipe line extending from 
the gas producing areas in the Gulf 
Coast of Louisiana to a point in north- 
eastern Kentucky for the transportation 
of natural gas for a subsidiary of The 
Columbia Gas System, Inc. 

The pipe line project, which is esti- 
mated to cost a total of $129,541,000. 
will be used solely in the transportation 
of natural gas for the account of United 
Fuel Gas Company. of Charleston, West 
Virginia, which will purchase and own 
all gas for the proposed operation. 
Upon delivery to United Fuel, the gas is 
to be a part of the pooled gas supply of 
the Columbia System and will be used 
by the Columbia subsidiaries in meeting 
their annual and peak day requirements 
beginning with the 1954-55 winter. 


Gulf Interstate’s system will includ 
a single 30-in. transmission line, 860 
miles long, extending from a point nea) 
Rayne, Louisiana, across Mississippi 
and Tennessee to a connection 
United Fuel’s system in Boyd County 
Kentucky, near Huntington, West Vir 
ginia. A total of 40,000 hp in compres 
sor facilities will be installed in five 
compressor stations along the rout 
the line. The project also will includ 
various supply laterals and gathering 
lines connecting the system with th 
producing fields in southern Louisian: 

The initial design delivery capacity o! 
the system is approximately 375,000,000 
cu ft of gas a day, and by the addition 
of five more compressor stations 
additional units in the presently-plan 
ned five compressor station sites tl 
company expects ultimately to incr 
this to 565.000.000 cu ft a day. 
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Hearing Is Considering 
Northern Application 


Further hearings were begun by the 
Federal Power Commission on June 23 
in Washington, D. C., on all remaining 
matters and issues involved in an appli- 
cation by Northern Natural Gas Com- 
pany, of Omaha, Nebraska, for the con- 
struction of pipe line facilities that will 
be used ultimately to transport an addi- 
tional 300,000,000 cu ft of gas a day to 
customers in the Midwest. 

The commission on May 1 issued an 
opinion and order authorizing Northern 
to construct part of the facilities cov- 
ered by the application. The FPC at 
that time also authorized Permian Basin 
Pipeline Company, of Chicago, Illinois, 
and El Paso Natural Gas Company, of 
El Paso, Texas, to build pipe line facili- 
ties in Texas and New Mexico for the 
delivery of natural gas to Northern. 

The May 1 opinion and order author- 
ized only the main-line facilities that 
Northern plans to construct during the 
first year. The first-year construction 
will enable Northern to transport the 
200,000,000 cu ft of gas a day which it is 
to receive from Permian in the first year 
of operation. Issues involved in North- 
ern’s second-year construction program 
will be decided following the hearing 
that is now in progress. 

Northern’s first-year construction pro- 
gram, estimated to cost $33,273,000, in- 
cludes about 259 miles of 24 and 30- 
in. pipe and a total of 50,400 hp in com- 
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pressor capacity, located in Texas, Okla- 
homa, Kansas, Nebraska, and Iowa. In 
the second year, the company plans to 
build 204 miles of 24, 26, and 30-in. 
pipe and 22,800 hp in compressor capac- 
ity at an estimated cost of $22,643,000. 
In addition, branch lines to new com- 
munities, town border stations, and other 
facilities would be constructed following 
final authorization. The certificate issued 
to Northern on May 1 is conditioned to 
prohibit the use or operation of the 
first-year facilities until authorized by 
further order of the commission dealing 
with second phase of proceedings. 


Oral Argument July 9 
On New England Case 


The Federal Power Commission has 
scheduled oral argument July 9 in the 
proceedings involving competitive ap- 
plications to serve the New England 
natural gas market filed by Algonquin 
Gas Transmission Company, of Boston, 
Massachusetts, and Northeastern Gas 
Transmission Company, of Springfield. 

The commission concurrently granted 
a motion made by Algonquin and its 
supplier, Texas Eastern Transmission 
Corporation, of Shreveport, Louisiana, 
to omit intermediate decision procedure. 
The commission at the same time, how- 
ever, denied a motion by Iroquois Gas 
Corporation, United Natural Gas Com- 
pany, and Pennsylvania Gas Company, 
affliated interveners in the proceedings 
to sever their cases in Docket Nos. 
G-1921, G-1922, and G-1969 from other 
dockets in the consolidated New Eng- 
land gas market proceedings. By the ap- 
plications in these matters Tennessee 
Gas Transmission Company, the sup- 
plier of Northeastern, proposes to trans- 
port gas for delivery to Iroquois and its 
affiliates and also to provide gas for ex- 
port to Toronto, Canada. 

On May 13, during the course of 
hearings in the controversy, Algonquin 
and Texas Eastern moved that the com- 
mission hear oral argument in the pro- 
ceedings not later than June 15 and that 
the commission omit the intermediate 
decision procedure. 

In support of these motions to speed 
final decision on their applications. 
Texas Eastern and Algonquin argued 
that Algonquin was currently incurring 
fixed charges and other expenses ag- 
gregating approximately $200,000 per 


month, without receiving off-setting 
revenues. Other concurring counsel, 


pressing for acceptance of the motion, 
contended that gas-purchase contracts 
of Niagara Gas Transmission, Ltd., a 
joint applicant in Docket G-1921, and 
of Iroquois Gas might be terminated 
July 1, 1953, unless such contracts were 
hereafter modified. 

All parties, including the FPC staff 
counsel, but with the exception of in- 
tervening coal and labor interests, con- 
curred in the motion to waive inter- 
mediate decision procedure. The com- 
mission stated that “due and timely exe- 
cution of the commission’s functions, 
imperatively and unavoidably require 
omission of the intermediate decision 
procedure in these proceedings.” 


To obtain more information on products advertised see page E-41 


New Hearing Denied on 
Permian Basin Order 


The Federal Power Commission has 
denied an application for rehearing of 
its May 1 option and order authorizing 
Permian Basin Pipeline Company, of 
Chicago, Illinois, Northern Natural Gas 
Company, of Omaha, Nebraska, and F] 
Paso Natural Gas Company, of El Paso. 
Texas, to construct pipe line facilities 
designed to make available ultimately 
an additional 300,000,000 cu ft of gas a 
day to Northern. 

The application for rehearing was 
filed May 11 by the National Coal Asso. 
ciation, United Mine Workers of Amer. 
ica, Fuels Research Council, Inc., and 
Chesapeake and Ohio Railway. 

The commission said that it had fully 
considered the issues set forth in the 
application for rehearing, and further 
reviewed the record. “Petitioners have 
raised no issue not heretofore consid- 
ered and determined by our decision in 
these matters or which being now recon- 
sidered warrant a change or modifica- 
tion of our prior opinion and order 
herein,” the FPC asserted. 


Colorado Interstate Work 
Would Total $19,856,596 


Up for decision before the Federal 
Power Commission is an application of 
the Colorado Interstate Gas Company 
of Colorado Springs, Colorado, to con- 
struct facilities in Colorado, Oklahoma. 
Texas, and Kansas to increase the sales 
capacity of its natural gas transmission 
system. 

Colorado Interstate proposes to con- 
struct 116 miles of pipe line and a total 
of 22,240 hp in main line compressor 
capacity at new and existing stations. 
The project, the company states, will 
increase the sales capacity of its trans- 
mission system initially by 82,500,000 
cu ft of gas a day. Cost of construction 
is estimated at $19,856,596. 


Northern Construction 
Authorized by FPC 


The Federal Power Commission has 
authorized Northern Natural Gas Com- 
pany, of Omaha, Nebraska, to construct 
pipe line facilities to supply natural gas 
on an interruptible basis to the Nitro- 
gen Division of the Allied Chemical and 
Dye Corporation for use in a plant to 
be built near La Platte, Nebraska, for 
the production of fertilizer products. 

The commission denied, however, the 
second part of Northern’s application, 
proposing to build additional facilities 
to deliver and sell the gas to Allied on 
a firm basis. 

Under the authorization, Northern 
will construct 1.4 miles of pipe and 
metering and regulating facilities to de- 
liver up to 12,000,000 cu ft of gas per 
day on an interruptible basis. The facili- 
ties, estimated to cost $48,000, will be 
in Sarpy County, Nebraska. 

Northern also proposed to construct 
6.5 miles of pipe and an additional 1320 
compressor unit at its Hugoton compres- 
sor station, to make firm deliveries of up 
to 12,000,000 cu ft daily to Allied. Esti- 
mated cost is $904,000. 
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With the PIPE LINE CONTRACTORS 








» Williams Brothers Company, Na- 
tional Bank of Tulsa Building, Tulsa, 
Oklahoma, is working on a gathering 
system in the Williston, North Dakota, 
area for Signal Oil and Gas Company, 
which will connect with the latter’s gaso- 
line plant. Approximately 150 miles of 
pipe, 4 in. through 30 in. will be laid. 
Eddie Hubach is in charge of work at 
the Tioga, North Dakota, field office. 

Between Sarnia and Toronto, Ontario, 
Canada, work has begun on approxi- 
mately 200 miles of 8-in. line for Sun 
Oil Company. Jimmy Childress is super- 
intendent. Field office is at Strathroy, 
Ontario, Canada. 

Two spreads are working on approxi- 
mately 142 miles of gas line for Texas 
Eastern Transmission Corporation. Be- 
tween Corrigan and Center, Texas, 714 
miles of 24-in. line are under construc- 
tion, with O. R. Mitchell, superintend- 
ent in charge and Walt Smetz, office 
manager. Field office is at Nacogdoches, 
Texas. About 70 miles is being laid be- 
tween Center, Texas, and Castor, Louisi- 
ana, with T. E. “Thelma” Davis, in 
charge and Paul Mackie, office manager. 
Field office is at Coushatta, Louisiana. 

Operations on 80 miles of 12-in. line 
between Houston and Port Arthur, 
Texas, for Sinclair Pipe Line Company, 
have been resumed after a shut down 
due to bad weather. Orville “Red” 
Graves is superintendent and S. H. Davis 
ofice manager at the Beaumont, Texas 


field office. 


>» Anderson Brothers Corporation, P. 
0. Box 2591, Houston, Texas, began 
work in June on two projects totaling 
262 miles. 

Two spreads are in operation on 180 
miles of 30-in. line being laid between 
the Michigan-Wisconsin state line to 
Cooks, Michigan, for Lakehead Pipe 
Line Company. K. B. Killingsworth is 
in charge of the 90-mile section from the 
state line starting point to Crystal Falls. 
Michigan. Another 90-mile section from 
Crystal Falls to Cooks is being super- 
vised by Aldress Kilgore. 

Construction of 82 miles of 14-in. be- 
tween Charlotte and Greensboro, North 
Carolina for Plantation Pipe Line Com- 
pany is in the clearing of rights-of-way, 
river, highway, and railroad crossing 
stage. 

Between Scottsville, Kentucky, and 
Springfield, Tennessee, work is under- 
way on 48 miles of 30-in. pipe line for 
Tennessee Gas Transmission Company. 
Earl Saulsman is superintendent and 
Eddie Ball office manager. 


> Oklahoma Pipe Line Constructors, 
6612 Hines Boulevard, Dallas, Texas, is 
laying 18 miles of 30-in. pipe in Ten- 
nessee and 22 miles in Louisiana for the 
Tennessee Gas Transmission Company. 
The work in Tennessee is near Bolivar 
at which point field headquarters have 
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been established. Louis Visentine is 
superintendent and Dick Mueller office 
manager. The Louisiana work is near 
Natchitoches with Raymond Law super- 
intendent and Jack Brown in charge of 
the office. 


> Banister Construction, Ltd., 609 
Northern Hardware Building, Edmon- 
ton, Alberta, Canada, expects to com- 
plete sometime in August 110 miles of 
10-in. pipe line for the Saskatchewan 
Power Corporation, between Saskatoon 
and Brock. The field office is at Rose- 
town, Saskatchewan. Buck Randel is in 
charge. 

For Imperial Pipe Line Company, 15 
miles of 8-in. is being laid from Nisku to 
Edmonton. 


> Mahoney Contracting Company, 2300 
North Grand River, Lansing, Michigan, 
began work in June on 91 miles of 30-in. 
pipe for Lakehead Pipe Line Company 
between Superior, and Hurley, Wiscon- 
sin. Field office for the job has been 
established in Ashland, Wisconsin. 
Henry Mogg is general superintendent; 
Mike Finnerty, superintendent; Al Mc- 
Connell, office manager; H. F. Emerson 
charge of front end; Ray Abney, charge 
of back end; Frank Barnard, material 
manager; John Kohler, ditch; Bill 
Morry, bending; Glen Goodson, pipe; 
George Hastings, welders; H. L. Sparks. 
dope, and Joe Gilbert, cleanup. 

Between Laingsburg and_ Ithaca. 
Michigan, work is progressing on 30 
miles of 26-in. line for Michigan Gas 
Storage company. Ralph Bucher is 
superintendent, Bill Trent, assistant 
superintendent, Dave Cromar, right-of- 
way; Gordis Shaw, welders, and Danny 
Scott, boring. Field office is at Elsie, 
Michigan. 


» Mary Construction Company, Cape 
Girardeau, Missouri, working on 176 
miles of 8-in. products line for the In- 
diana Farm Bureau Cooperative Asso- 
ciation, has moved its field office to 
Spencer. The pipe is being laid between 
Mt. Vernon and _ Jolietville. Garland 
Mims is superintendent and Lewis Wiist 
office manager. 


>» L. E. Farley, Inc., 2609 Sunset Boule- 
vard, Houston, Texas, is laying 64 miles 
of 16-in. pipe for Interstate Natural 
Gas Company, from Bateman Lake near 
Morgan City, Louisiana, to Baton Rouge. 
W. L. Barton is general superintendent 
over the two spreads, one of which has 
its field headquarters at Plaquemine 
and the other at Morgan City. Fred Hud- 
son is office manager at Plaquemine. At 
Morgan City Jesse Finley is spreadman 
and Paul Upton office manager. 

Work also is underway on 55 miles of 
16-in. for Interstate Oil Pipe Line Com- 
pany between Raceland and Plaque- 
mine to a point near Baton Rouge. 


> Anderson International Constructors 


Inc., Rawleigh Building, Edmonton 
Alberta, Canada, has underway approxi 


mately 50 miles of 24-in. for Tran 
Mountain Pipe Line Company. The se: 
tion is from the Pembina River to a 
point near Acheson, Alberta. The field 
office is at Stoney Plain, Alberta, with 
Frank Whitlow superintendent. 

Work has also begun on 135 miles of 
24-in. for Interprovincial Pipe Line 
Company, which will be laid in four 
loops in Saskatchewan and Manitoba 
At present one spread is in operation, at 
Morden, Manitoba, with Dick Jernigan 
in charge. 


> Engineering-Construction Company, 
402 North Cheyenne, Tulsa 6, Okla 
homa, is constructing 50 miles of 18-in 
line for Oklahoma Natural Gas Com 
pany between Glenpool and Pryor, Ok 
lahoma. Curt Vaughan is genera! supe! 
visor and T. H. “Hedge” Edmonds 
spread supervisor of the project. Weld 
ing has been subcontracted to Georg: 
Taylor. 


> Mannix, Ltd., Calgary, Alberta, Can 
ada, is making progress on its remain 
ing 226 miles of 24-in. for Trans Moun 
tain Oil Pipe Line Company. from Blu: 
River, British Columbia, to Coquihalla 
Pass. The operating office is at 412 Vi 

toria Street. Kamloops, British Colum 
bia. C. P. Baker is project manager, B 
Montgomery project engineer, and A. |! 

Collins office manager. The two spreads 
in the field are in charge of Charlie Ross 
and Jim Garrott. 


>» Bechtel Corporation, 220 Bush Street 
San Francisco, California, is acting as 
agent for the Lakehead Pipe Line Com 
pany, in constructing the $76,000,000 
635-mile, 30-in. pipe line between Su 
perior, Wisconsin, and the international! 
boundary south of Port Huron, Mich 
gan, and Sarnia, Ontario. It will act a 
agent in the management and constru: 
tion of the project. An office has been 
established at 124 South Washington 
Avenue, Saginaw, Michigan. Van W 
Rosendahl, senior vice pre ident of Bech 
tel, is in charge. Assisting him are Clark 
Rankin, project engineer; J. V. Cham 
bers, project administrative manager: 
J. Don Creveling, lands manager; E. F 
Quiett, construction manager, and 1 
Ray Johnson, public relations office: 

Bechtel construction crews also art 
laying 75 miles of the line, the section 
from Mackinaw City to Red Oak, Michi 
gan. The field office is at Gaylord, Michi 
gan, with M. A. Roberts superintendent 

Another project by this company 
63 miles of 24-in. for the Tennessee Gas 
Transmission Company, from Kane to 
Coudersport, Pennsylvania. The field 
office is at Port Allegany. J. L. Work is 
superintendent and K. F. Kenna ofhe 
manager. 
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Pipe Line Contractors 


> Parkhill Truck Company, P. O. Box 
1856, Tulsa, Oklahoma, reports the fol- 
lowing work: 

91 miles, Section I. unloading, stock- 
piling, and stringing of the 630-mile, 30- 
in. pipe line from Superior, Wisconsin, 





to the International Boundary, for 
Mahoney Contracting Company, con- 


tractor for Mackinac Pipe Line Com- 
pany, Ine. 

97 miles, unloading, storing, and 
stringing on the same system for Mid- 
western Constructors. Also hauling and 
storing of about 9 miles of 20-in. river 
pipe from St. Ignace, Michigan, to the 
Mackinac Straits for Midwestern Con- 
structors, Inc. 

Hauling and stringing of 101 miles of 
10-in. pipe for Standard Oil Company 
(Indiana) on the Whiting-River Rouge 
line from Sherwood to Belleville, Michi- 
gan, 

Stringing 280 miles of 14-in. and 320 
miles of 8-in. takeup for Shell Oil Com- 
pany from Wood River, Illinois, to East 
Chicago, Indiana. The prime contractor 
is R. B. Potashnick Company. 

Stringing 180 miles of 8-in pipe for 
the Indiana Farm Bureau between 
Mount Vernon, Illinois, and Indian- 
apolis, Indiana. The prime contractor is 
R. B. Potashnick. 
> Associated Pipe Line Constructors, 
Inc., Houston, Texas, will start in the 
near future on approximately 200 miles 
of 10-in. line for Standard Oil Company 
of California, between Bismarck and 
Fargo, North Dakota. Jim Ed Andrew 
will be superintendent in charge. 


REPAIR LEAKS 


QUICKLY — PERMANENTLY 


SKINNER-SEAL PIPE JOINT CLAMPS stop 
leaks at joints. Put on under pressure — with- 
out interruption of service. Quick, simple, 
lasting repair. Sizes 1/2" to 24” incl. in stock. 





SKINNER-SEAL COLLAR LEAK CLAMP—de- 
signed to stop every type of collar leak in 
oil and gas lines. Sizes: 2" to 13’’ inclusive. 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A 
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» O. R. Burden Construction Corpora- 
tion, P. O. Box 5216, Tulsa, Oklahoma. 
began pipe work June 20 on 153 miles of 
12-in. and 16-in. crude oil line for Serv- 
ice Pipe Line Company between Tioga 
and Mandan, North Dakota. Two river 
crossings also will be installed. The 
field office is at Tioga. A. B. Haynes is 
superintendent and John Purdy office 
manager. 


> Williams-Austin Company, 3322 
Grant Building, Pittsburgh, 19, Pennsy]- 
vania, completed approximately 10 miles 
of 20-in. pipe in the Driftwood, Pennsy]- 
vania, area for New York State Natural 
Gas Cerporation during June. The crew 
moved to a job between Ithaca, and 
Freeville Gate, New York. to work on 
approximately 7.5 miles of 20-in. line. 
Ralph Gaddy is superintendent, R. H. 
Condry, timekeeper. 

Nearly half-completed are approxi- 
mately 52 miles of 10-in. pipe line from 
Fulton to Watertown, New York, for 
Niagra Mohawk Power Corporation. 
Howard Bauer is superintendent and 
E. E. Mayes timekeeper. The warehouse 
is at Mexico, New York. 

Approximately 102.5 miles of 10-in. 
and 14-in. pipe from the New York- 
Pennsylvania line near Binghamton, 
New York, to Auburn and Syracuse is 
nearly one-fourth completed for Buck- 
eye Pipe Line Company. Superintendent 
for the job is O. L. Martin and time- 
keepers are R. J. Zuzga and I. E. Crosby, 
Jr. Job warehouse is at Endicott. New 
York. 

Contracted for but not underway are 
approximately 10.8 miles of 20-in. line 
from Craigs Corner to Caledonia, New 
York, for New York State Natural Gas 
Corporation. 


> Brown and Root, Ine., 4100 Clinton 
Drive. Houston, Texas. has made a start 
on 194 miles of 6, 8, 12, and 20-in. pipe 
line for Southern Natural Gas Company 
in the coastal area of Louisiana. The 
spread doing the construction work from 
Lake Sand east to the Mississippi River 
has its field headquarters at Franklin. 
where E. R. Jackson is superintendent. 
From the Mississippi River east for a 
distance of approximately 144 miles the 
spread is in charge of Jim Kincy, with 
field headquarters at New Orleans. 


> Houston Contracting Company, Ltd.. 
2707 Ferndale Place, Houston, Texas, 
has the following construction work: 

Approximately 535 miles of 14, 16, 
18, 20, and 24-in. natural gas lines for 
Southern Natural Gas Company in 
Georgia, Alabama. Mississippi, and 
Louisiana. Two spreads are at work, 
\pproximately 68 miles of 24-in. is be. 
ing laid from Gwinville, Mississippi, 
south to Franklinton, Louisiana. W. H, 
Hayes is superintendent, M. L. Thomp- 
son assistant superintendent, and J. B. 
Stoddard, field office manager. Head- 
quarters are at Tylertown, Mississippi. 

\pproximately 73 miles of 20-in. is 
being laid from Franklinton west to 
Mississippi River near Carville, Louisi- 
ana. F. A. Silar is superintendent, and 
L. F. Redfearn office manager. Head- 
quarters are at Harmmond, Louisiana. 

Approximately 43 miles of 20-in. from 
Franklinton south to Lake Ponchar- 
train. to be handled by one or both of 
the above spreads. 

\ pproximately 260 miles of 14-in., 16- 
in., and 18-in. in Georgia and Alabama. 
This work is to be done by one Houston 
contracting spread and one Latex of 
Georgia spread. The Houston Contract- 
ing spread is at Milledgeville, Georgia; 
H. L. Leake. superintendent; S. B. 
Harrison, assistant superintendent; Geo. 
Warner, field office manager. Began lay- 
ing pipe June 15. 

\pproximately 20 miles of 18-in. re- 
conditioning for Texas Gas Transmis- 
sion Corporation near Greenville, Mis- 
sissippi. Work to start about August 15. 
Personnel and headquarters to be an- 
nounced later. 


> Panama-Williams Company, 1417 
Melrose Building, Houston, Texas, is 
progressing on the 194-mile, 16-in. prod- 
ucts pipe line between Port Arthur, 
Texas, and Baton Rouge, Louisiana. 
known as the Evangeline Products Sys- 
tem. Owners of the line are The Texas 
Pipe Line Company, Gulf Refining Com- 
pany, and Sinclair Pipe Line Company. 
Texas Pipe Line is supervising construc- 
tien. Two spreads are in the field. 
“Cooney” Shiflett is spreadman and 
Lloyd Evans, office manager, at Welsh, 
Louisiana, and Gene Coulter is spread- 
man and Hank Scherer in charge of 
office at Eunice, Louisiana. 
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" NOTICE: 


still have the same 
ownership, same 
management, same 








Fp | 
re Seren 


address, same telephone, and use the same 45 years of experience 
to render the same service under the same trade name—“PELCO”, 


Welding Saddles 








<< 


i <= 
PELICAN SUPPLY CO., INC. 


P. O. Drawer 1108 
SEE YOUR NEAREST SUPPLY HOUSE 


Shreveport (84), La. 





(Formerly: Pelican Well Tool & Supply Company) 


To obtain more information on products advertised see page E-41 
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Pipe Line Contractors 


» R. H. Fulton and Company, P. O. 
Box 1526, Lubbock, Texas, has started 
work on 63 miles of 18-in. line for El 
Paso Natural Gas Company between 
Clear Creek and Provo, Utah. Superin- 
tendent in charge is Jerry Nash with 
Jack Frazer the office manager. 

Fulton is also underway on 260 miles 
of 16. 20, 24, 26. and 30-in. line for ithe 
Permian Basin Pipe Line Company in 
loops from Hobbs, New Mexico, to Den- 
ver City, Texas, to Midland, Texas, to 
Rankin, Texas, and back to Hobbs. Two 
spreads are working on the job. M. L. 
Boyd is superintendent at the Midland. 
Texas, field office, and Oscar Phillips is 
superintendent at the Hobbs, New Mex- 
ico. field office. 

Construction is progressing on 91 
miles of 12 and 14-in. pipe line for 
Platte Pipe Line Company between Win- 
chester and Byron, Wyoming. A. A. Car- 
rigan is superintendent and Dave Wag- 
ner office manager at the Worland field 
office. 
>» Lone Star Constructors, 10301 Shady 
Trail, Dallas, Texas, were scheduled to 
begin receiving pipe July 1 for the con- 
struction of four loops, totaling 70 miles 
of 30-in. for Northern Natural Gas Com- 
pany. One of the loops will be in Ne- 
braska and three in Kansas. A field of- 
fice has been opened at Plattsmouth, 
Nebraska. H. A. “Red” Wylie is super- 
intendent in charge and J. K. Little is 
office manager. 








>» Western Pipe Line Constructors, Inc., 
P. O. Box 798, Austin, Texas, is working 
on 60 miles of 26 and 30-in. natural gas 
line near Lebanon and Moorehead, Ken- 
tucky. for Tennessee Gas Transmission 
Company. Two spreads are in operation 
on the job. At Lebanon Jack Hodges is 
superintendent, and A. G. Goyne, office 
manager, and at a field office at Greenup, 
Kentucky, Bennie Williams is superin- 
tendent and P. O. Rutledge, office 
manager. 


> H. C. Price Co., Pipeline Division, P. 
0. Box 1111, Bartlesville, Oklahoma, 
has the general contract covering con- 
struction of approximately 355 miles of 
30-in. high pressure natural gas pipe 
line for Gulf Interstate Gas Company 
starting at a point near Kinkade, Ten- 
nessee, and extending northeasterly to 
a point near Kenova, West Virginia. 

Also the general contract covering 
construction of approximately 70 miles 
of 24-in. high pressure natural gas pipe 
line for Tennessee Gas Transmission 
Company from a point near Mercer, 
Pennsylvania, to TGT’s underground 
storage facilities near Cowdersport, 
Pennsylvania. 

A general contract covers construc- 
tion of 200.4 miles’of 24-in. loop and 





new lines for Southern Natural Gas 
in Mississippi, Alabama, and Georgia. 

(nother general contract covers con- 
struction of approximately 363 miles of 
26-in. high pressure natural gas loop 
lines for Texas Gas Transmission Cor- 
poration from east bank of Mississippi 
River near Greenville, Mississippi, to 
Jeffersontown Station, Kentucky, a few 
miles east of Louisville. Thirty-one 
miles remain to be completed. 
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ANOTHER—GW/ PRODUCT 








A New 3/4 yd. Trench Hoe to 
Dig Deep in Close Quarters! 


The rugged new Gar Wood trench hoe digs to a 17’10” 
depth, dumps at any height up to 19’3” and cuts to 40”, 
36”, 31” and 26” widths with optional dippers . . . Both 
the standard-duty 75A and the heavy-duty 75B available 
to suit your own working conditions! . . . All Gar Wood 
trench hoes are of gooseneck construction . . . Exclusive 
right angle drive—power actuated mechanical drum clutches 
—conical hook rollers and many other operating advantages 
for faster, easier work . . . Optional fluid coupling absorbs 
shock loads . . . Easy field conversion for all crane, shovel 
and clam operations including the new, exclusive, Gar 
Wood Foundation Eorer—the machine that bores and 
bells in one operation . . . See your dealer for details — 


FOR LIFTING UP TO 40,000 LBS. 
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Use Gar Wood’s heavy-duty, 
model 75BT, truck crane! ... 
Optional power load lowering 
and all the other Gar Wood 
features. Specially designed 
chassis for speed and mobility. 


GAR WOOD INDUSTRIES, INC. 


Findlay Division @ Executive Offices © Wayne, Michigan 


TRADE MARK 


F-531 
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> Comstock Midwestern, Ltd., 206 
Laird Drive N., Leaside, Ontario, Can- 
ada, has resumed work on the Trans 
Mountain Oil Pipe Line Company sys- 
tem after being shut down during the 
winter months. This contractor origi- 
nally had 472 miles of the project and 
about 272 miles has been completed be- 
fore the shutdown. The section is be- 
tween Edmonton and Vancouver. Office 
is at Vancouver, British Columbia, with 
C. I. Rathgeb, Jr., project engineer, and 
K. A. Owens assistant. 

There are four spreads. A. T. Maxwell 
is superintendent of the spread working 
out of Hope, British Columbia, and J. 
E. Jester is office manager. Another 
spread has its headquarters at Coqui- 
halla, British Columbia, where Cliff 
Simmons is superintendent. A third 
spread has its field office at Blue River, 
British Columbia, with Doyle Critten- 
den superintendent and Walt Ham- 
mond office manager. The fourth spread 
is at Edson, Alberta. Denver Franklin is 
superintendent. 


> Latex Construction Company of 
Georgia, P. O. Box 56, North Side Sta- 
tion, Atlanta, Georgia, has begun work 
on the 294 miles of 14, 16, and 18-in. 
pipe line recently contracted from 
Southern Natural Gas Company to be 
laid in Alabama and Georgia. Field 
headquarters have been established in 
Augusta, Georgia, with J. M. Phipps 
superintendent, Jim Davenport, spread- 
man, and A. C. Andrews office manager. 


> Pipe Line Construction and Drilling 
Company, Indiana, Pennsylvania, is 
working on 50 miles of 14-in. line for 
Buckeye Pipe Line Company between 
Allentown and Wilkes-Barre, Pennsy]- 
vania. Merrel Foudray is superintendent 
in charge and Fred Droddy office mana- 
ger at Berlinsville. Pennsylvania. 


> River Construction Corporation, 6100 
Bowie Boulevard, Fort Worth, Texas, 
completed on June 16 the 18-in. pipe 


‘being laid in Louisiana for Interstate 


Oil Pipe Line Company. This section 
consists of 22 miles from the Louisiana- 
Texas line to Finney pump station, about 
10 miles southeast of Shreveport. Now 
underway is 28 miles of 22-in. from Fin- 
ney station to a point about 5 miles 
northwest of Coushatta. Headquarters 
are in Shreveport. Merle Tatom is super- 
intendent, “Red” Tatom assistant super- 
intendent, and Lee Price office manager. 


> Somerville Construction Company, 
Ada, Michigan, plans to complete about 
September 1, 102 miles of 12-in. prod- 
ucts line for Standard Oil (Indiana), 
from Whiting, Indiana, to Colon, Michi- 
gan. The field office is at La Porte, Indi- 
ana. O. P. Hiner is superintendent and 
Tom Sargent office manager. 


> R. B. Potashnick, Cape Girardeau, 
Missouri, is taking up 280 miles of 14- 
in. and 320 miles of 8-in. pipe between 
Wood River, Illinois, and East Chicago. 
Indiana, for Shell Oil Company, Inc. 


>» Midwestern Constructors, Inc., 105 
North Boulder, Tulsa 3, Oklahoma, be. 
gan work in June on 97 miles of 30-in. 
pipe line between Cooks and St. Ignace, 
Michigan, for Lakehead Pipe Line Com. 
pany. M. T. Wilhite is superintendent, 
John Work, spreadman, and A. T. Tol- 
bert, ofice manager, at St. Ignace. 

Construction has also started on 2750- 
ft of 30-in. underwater crossing of the 
St. Clair River at International bound- 
ary between Sarnia and South Port 
Huron for Lakehead Pipe Line Com. 
pany. 

Also underway is a sub-contract for 
land work from Merritt-Chapman and 
Scott Corporation for two 20,000-ft, 20- 
in. lines across Mackinac Straits, be- 
tween Port LaBarbe and McGulpin 
Point, Michigan, for Lakehead. 

Work is underway for Texas Illinois 
Pipe Line Company for station additions 
at Hoffman, Illinois, and construction of 
a compressor station at Hammond, 
Illinois. J. M. Graham is superintendent; 
W. D. Kaufman, office manager, and 
Doyle Cooper, engineer, at the Hoffman 
site. Ray M. Johnson is superintendent; 
W. C. Ryan, office manager, and Lonnie 
Dorman, engineer at the Hammond job. 


> Conyes Construction Corporation, 
2884 San Pablo Avenue, San Pablo, 
California, got started in June on ap- 
proximately 180 miles of 30-in. for Lake- 
head Pipe Line Company, from Red Oak 
to Marysville, Michigan. A field office 
has been established at Bay City. 








LUG hia 


for FAST, 
ACCURATE 





New. Model 243A Vibroground has all the features for ‘“‘painless’’ 
field use, plus rugged construction and high accuracy. Check the 


data below .. 


@ DIRECT READING . . . 0 to 30,000 ohms/cm.? 

© FAST, TWO-STEP OPERATION 

® WEIGHT only 81 Ibs. with cover removed! 

@ SMALL... 9” x 6” x 614” 

® ACCURATE to 2% of full scale 

@ TOUGH ... steel case... 

© LOW UPKEEP... standard flashlight cells... 
+++ spare probe tip 


ASK FOR BULLETIN 105A 


. then write today for complete details and price. 


. baked enamel scale 
spare vibrator built in 


shatterproof glass. . 


















CINCH 


Affords 





Faster, 
Smooth Bends 



























AssociaTED Resegacus”, | 


“Precision Instruments Since 1936” 
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Cinch standard equip- 
ment now offers an 
improved hydraulic 
system and new 
wedge-type pin-up 
slide for greater dura- 
bility and speed. If 
desired, even faster, 
easier maneuvering 
can be obtained with 
Athey tracks and hy- 
draulic lift tongue. 


Contractors swear by Cinch 
“Smooth Bend” Pipe Benders for 
dependability and uninterrupted 
service. Cinch Pipeline Equipment 
provides the most up-to-date 
equipment and expert mainte- 
nance. 
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7050 Long Drive— 
Houston 17. 
Texas 






PIPELINE EQUIPMENT, Inc 








To obtain more information on products advertised see page E-41 
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Anglo-Iranian Oil Operations 


Summary of the company’s annual report for 1952 
— first complete year without Iranian production 


JACK MENNEER 


RecentLy the 44th annual general 
meeting of the Anglo-Iranian Oil Com- 
pany (AIOC) was held in London. Sir 
William Fraser, chairman, made his re- 
port. Operations of this company, which 
is one of Great Britain’s largest oil 
organizations, are on a world wide 
basis. Despite the cessation of its oil 
from Iran the company has made great 
efforts to expand in other directions. 
The report covers the year 1952, the 
first.complete year without the Iranian 
fields and refineries in operation for the 
company. 

Trading profits were down for the 
year, and was attributed to the depriva- 
tion of the business from Iran. Gross 
profit for 1952 was $166,750,360 as 
compared to $199,858,120 for 1951— a 
reduction of $33,107,760. Taxes ab- 
sorbed $63,464,480 and the amount 
available for reserves and dividends was 
$70,464,800; in 1951 the amount was 
$67,852,540. 

An increase of $103,393,360 over the 
1951 figure for land, oil wells, pipe 
lines, ‘and refineries, etc., was for ex- 
penditures on refineries in Great Britain 
and at Aden. Included in this figure for 
the first time are the company’s assets 
in Kuwait in the Middle East. These 
assets have been held since December 
1951 by a subsidiary company instead 
of through a former associated com- 
pany. The general reserve of AIOC now 
stands at $271,600,000. By a policy of 
financial conservation the company has 
been able to withstand the most damag- 
ing actions by the Iranian government. 


Iranian Dispute 


In an effort to settle the dispute there 
have been five major attempts. The 
Iranian government has on each occa- 
sion rejected the proposals. The com- 
pany had sent three missions in June 
1951. The President of the United States 
sent his special representative, Averell 
Harriman, and this was followed by 
representatives of the British govern- 
ment. Members from the International 
Bank for Reconstruction and Develop- 
ment also visited Teheran. Efforts have 
still been made to negotiate and these 
were submitted through government 
channels in August 1952 and again in 
1953. The August 1952 attempt was a 
joint Anglo-American effort with a cov- 
ering letter to the proposals signed by 
the British Prime Minister and the 
President of the United States. 

Theme of this joint proposal was that 
the compensation for the loss of the 
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company’s enterprise in Iran should be 
referred in its entirety to the Interna- 
tional Court for adjudication. The 
agreement on this procedure should’ be 
followed by negotiation for the move- 
ment of the Iranian oil to world mar- 
kets. An immediate grant was to be 
made by the United States government 
to assist Iran in facilitating its finan- 
cial problems. 

Counter proposals were then put for- 
ward by the Iranian government. They 
demanded that claims for the company 
for compensation should be restricted 
to the property which belonged to the 
AIOC at the time of the passing of the 
Nationalization Bill, and that the com- 
pany should have no right to any fur- 
ther claim. This would have meant that 
the 1933 Agreement would have termi- 
nated years before it was due to expire. 
The British government rejected the 
counterproposals and the Iranian gov- 
ernment formally severed diplomatic 
relations with Great Britain. 

Early this year the United States 
ambassador in Teheran submitted on 
behalf of the British government the 
latest proposals. It was understood that 
Iran would settle the dispute through 
the International Court of Justice on 
the basis of any United Kingdom Na- 
tionalization Law that AIOC might se- 
lect. The United States government was 
again prepared to advance a loan to 
Iran. The Iranians would have had to 
set the project up on an internation- 
ally operated basis. Iran would have 
had control over its oil industry, sub- 
ject only to the prior obligation to pay 
such compensation as the Court may 
appropriate. Payment could be in cash 
or oil. The United States government 
stated that the proposals were “reason- 
able and fair.” The Iranians turned 
down these, and, furthermore, declared 
that the 1933 Agreement was never 
valid anyhow. AIOC stated, however, 
that such an allegation is entirely false, 
it was in fact approved in the Iranian 
parliament and discussed by the League 
of Nations in 1933. 

The Chairman emphasized, “On the 
matter of compensation I should also 
make plain that the Iranian Nationali- 
zation Laws of 1951 do no more than 
provide that the Iranian government 
can deposit in a bank ‘up to 25. per 
cent of current revenue from the oil 
after deduction of exploitation expenses 
in order to meet the probable claims of 
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the company’ and that the Government 
(Iranian) should examine both its own 
claims and those of the company and 
submit suggestions for approval of the 
Iranian Majlis.” 

Sir William Fraser went on to say, 
“No reliance could be placed on the 
award and payment of compensation by 
methods so conjectural and so com- 
pletely non-committal as those provided 
under the Nationalization Laws. The 
company is at present dispossessed of its 
property, rights, and interests in Iran, 
thereby suffering grevious losses. The 
Iranian Government has neither paid 
compensation nor agreed to a satisfac- 
tory basis and procedure for future 
assessment and payment of compensa- 
tion, and the practical effect of the laws 
has thus amounted to confiscation. The 
company, therefore, continues to claim 
the title to all oil derived from the area 
of its operations in Iran and has accord- 
ingly published announcements in many 
countries to this effect.” 

Two legal proceedings have already 
been enacted on the attempted foreign 
delivery of Iranian oil. The first was 
when the tanker, “Rose Mary” called at 
Aden with such a cargo. AIOC won the 
case. The second was in Italy, but AIOC 
was unsuccessful in its initial applica- 
tion, At present, a Japanese firm is in- 
volved in legal proceedings with AIOC 
as regards a shipment of oil from Iran. 

The Iranian dispute continues with 
no apparent outward sign of any break 
in the deadlock. As mentioned earlier 
AIOC’s operations are global, and a 
brief summary was given on various 
activities. 


Production and Exploration 


Production from Kuwait, Iraq, and 
Qatar was substantially increased dur- 
ing 1952. These areas yielded for the 
company an average of 525,000 bbl oil 
per day. The figure for 1951 was 335,- 
000 bbl per day. AIOC anticipates that 
the daily crude production for these 
operations will be stepped up to aver- 
age 715,000 bbl per day. 

The chief source of supply for AIOC 
was from Kuwait and the Burgan field 
had an average off-take of 400,000 bbl 
per day, whereas in 1951 the daily aver- 
age was 273,000 bbl oil. This field has 
been extended to the northwest and 
initial production of the step-out oc- 
curred in February 1953. An eastern 
flank test well has indications of oil. 

Increased production from Iraq was 
almost doubled in 1952 with a daily 
average of 87,000 bbl oil. The stepped- 
up production was carried to the Medi- 
terranean by the new 30-in. pipe line 
from the Kirkuk field. 

Exploration continues in the area of 
the Ain Zalah field, which first pro- 
duced in late 1952. 

Development of the Zubair field is ac- 
tively under way and the daily average 
production is presently 11,000 bbl oil. 
Pipe line construction to the shipping 
terminal is progressing. 

From Qatar production for 1952 
was increased by 36 per cent and the 
daily average was 16,000 bbl oil. Ar- 
rangements are being made to facilitate 
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an increase in off-take. On September 
1, 1952, an agreement was made with 
the ruler of Qatar that the profits will 
be divided equally between the ruler 
and the operating company. 

In northeast Iraq a test well is to be 
drilled to below the present producing 
horizon. Drilling has been commenced 
in the Chia Surkh area. 

Exploratoin in deeper pays at Form. 
by, England, proved to be unsuccessful. 

Joint AIOC, American, and Austral- 
ian activities still search for petroleum 
in Papua. To date, commercial produc- 
tion has not been obtained. A dry hole 
was drilled to a depth of 10,642 ft at 
Horoho. At Omati, drilling to 13,060 
ft has not yielded any commercial 
quantities. The western portion of the 
area is now being subjected to explora- 
tory activity. Both geological and geo- 
physical surveys were conducted during 
the past year. Indications are that this 
western part has promise. 

AIOC and Shell made a joint venture 
in Nigeria and the first well was dry, 
and two more wells are currently drill- 
ing. Extensive exploratory surveys — 
geological and geophysical — have been 
carried out in Nigeria. 

AIOC has another joint operation 
in Tanganyika and Zanzibar. Surveys 
by geological, geophysical, and aero- 
magnetic parties have been initiated. 

Offshore drilling in the Gulf of Paria, 
Trinidad, will probably commence in 
the near future, and AIOC has a third 
interest in a proposed venture. Drilling 
operations in the Central Reserve Range 
are in the process of preparation. 

Seismic and geological surveys in 
Sicily show possibilities of oil deposits. 

AIOC has been granted exploration 
rights in two offshore areas in the Per- 
sian Gulf, Trucial Coast. One is at Abu 
Dhabi and the second, combined with 
French interests, is at Dubai. 


AIOC Refineries 


Great Britain. Since the end of World 
War II the company has pursued a 
policy of refinery expansion, with the 
result that from the pre-war throughput 
of 20,600 bbl oil per day the capacity 
by the end of 1953 will be 10 times 
this amount, 215,000 bbl oil per day. 

At Llandarcy in South Wales the 
daily average throughput was 87,000 
bbl per day for 1952, an increase of 
12,000 bbl per day over that for 1951. 
The Grangemouth refinery in England 
also boosted its output in 1952 to 48,- 
500 bbl per day, an increase of 17,500 
bbl per day from 1951. Catalytic crack- 
ing plants were completed at both these 
refineries in January 1953. It is antici- 
pated that the new lubricating oil plant 
at Llandarcy will be working by mid- 
1953. The new refinery in Kent, Eng- 
land, went on stream early in 1953 and 
the throughput is expected to average 
82,000 bbl per day in the latter part of 
this year. The catalytic cracking plant 
at this refinery should be operating 
in the second half of 1953, and the lubri- 
cating oil plant will open soon after. 

Belgium. At Antwerp the refinery is 
jointly owned by AIOC and Petrofina. 
and 1952 saw a fivefold increase in the 
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throughput to average 35,000 bbl oil per 
day. A further expansion program is 
contemplated and a catalytic cracking 
plant and refinery modifications will re- 
sult in 55,000 bbl per day throughput. 

France. Output was increased. At 
Dunkirk a new lubricating oil plant was 
installed. The refinery is scheduled to 
have a platforming unit in the future. 
The refinery’s throughput for 1952 was 
almost trebled with an average of 35,- 
000 bb] per day. 

Germany. Future designs will enable 
a doubling of current throughput at the 
Hamburg plant where an average of 13,- 
200 bbl per day is processed. The 
Schindler refinery dealt with 3600 bbl 
per day, and provision is to be made 
to increase output of lubricating oils. 

Italy. Throughput of the Marghera 
refinery was raised 8400 bbl per day to 
average 22.600 daily for 1952. The re- 
finery is owned by AIOC and an Italian 
organization. Construction of a cataly- 
tic polymerization plant for high grade 
motor spirit components is progressing, 
and late in 1952 a new thermal reformer 
was put into operation. A plant for 
making industrial lubricants is also 
under construction. 

Israel. Full capacity of the refinery 
at Haifa is 82.000 bbl daily. Through- 
put is severely restricted and averaged 
only 17.200 bbl per day for 1952. 

Kuwait. This Middle East refinery 
processed 25.600 bbl daily in 1952; in 
1951 daily average was 23.250. 

Australia. Laverton refinery at Mel- 
bourne had an average throughnut of 
3°00 bbl per day in 1952. In 1951 the 
figure was 2900. In Western Australia 
a new refinery is under construction 
and is expected to be on stream in 1955. 
Capacity will be 60,000 bbl per day. 

Aden. Capacity of the new refinery, 
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scheduled for completion in 1955, is 
100,000 bbl per day. 


Transportation 
Kirkuk oilfield was linked with the 


Syrian terminal at Banias by a 30-in. 
line and tanker loadings commenced in 
April last year. Ain Zalah field was con- 
nected to the main pipe line system with 
a 12-in. line. 

Total deadweight tonnage of the 
tanker fleet is now 1,934,000. Seven 
32,000-ton tankers have been ordered of 
late, which makes a total of 27 now on 
order or uhder construction. 

Marketing. Tanker tonnage for char- 
tering was in short supply during the 
early part of 1952 and AIOC felt this 
rather sharply. In addition, there was 
the loss of the Iranian production. 
AIOC, however, had turnover for sales 
and refined products of 240,000,000 bbl 
oil for 1952, that is 652,000 bbl per day. 
Despite the difficulties this was only a 
reduction of 22,500,000 bbl when com- 
pared to 1951, or in other words a de- 
crease of 61,500 bbl per day. 

Expansion of existing refineries and 
completion of the Aden and Australian 
ones will enable the company to have 
a capacity of 610,000 bbl per day, such 
will not be possible until late 1954 or 
early 1955. 

Anti-trust proceedings by the United 
States against AIOC have been aban- 
doned completely. 

In conclusion, on reading the report 
of the chairman, one realizes that al- 
though Iran dealt a staggering blow at 
AIOC, it was not mortal. On the con- 
trary the company has been farsighted 
and has expanded farther afield in an 
effort to overcome its loss of approxi- 
mately 570.000 bbl oil per day from 
Tran. kkk 
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CONTROL PANEL and receiver are housed within a common cabinet, installed at the 
remote level gaging station. The Varioplex utilizes three dial face receiver elements to 
indicate feet, inches, or fractional inches, and tank identification, respectively. When 
used without the Varioplex apparatus, no tank indentification is required and only the 
feet and inches dial face indicators are provided. At right is drawing of Varioplex system. 
This may be termed the foot indexing disc of the transmitter with “code” segment. In 
tank transmitter utilized for systems not requiring Varioplex apparatus this “code” 


segment is not provided. 


Swivel Chair 


Shand and Jurs Company, manufac- 
turers of automatic tank gaging equip- 
ment since the early twenties, now an- 
nounce the perfection of their Varioplex 
remote reading automatic gage. Through 
the use of this equipment, it is now pos- 
sible to accurately read the liquid level 
at any given time in each of a large 
number of tanks from any desired cen- 
tral location. The only practical limita- 
tion in the distance between the “gager” 
and his tanks is the availability of tele- 
phonic, telegraphic, or microwave trans- 
mission systems. 

Operational details of the system are 
not overly complex. Each tank must be 
equipped with a float and the associated 
liquid level determining mechanism. In- 
corporated into this mechanism is tank 
transmitter, which is at all times posi- 
tioned by this liquid level determining 
mechanism. When the control key at 
the remote gaging station is actuated, 
the information that has been placed 
into the transmitter is auomatically con- 
verted into electrical impulses. These 
in turn actuate the dials of the receiver 
and indicate the tank code and its liquid 
level in feet and inches. The system has 
numerous applications. In those where 
the tanks are relatively close together, 
as at a tank farm, each tank transmitter 
may be connected to the remote gaging 
station by two electrical conductors. 
Connection of the receiver to each tank 
is then made by a simple selector switch 
and the information is reported on the 
control panel. When it is desired to 
perform the gaging operation from a 
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Tank Gages 


more remote location, the Varioplex ap- 
paratus is used. Here the director unit, 
consisting of a control panel wherein 
are mounted the selector switch, the 
tank number reporting dial and the fluid 
level reporting dials (two—one showing 
feet, the other inches), is telegraphical- 
ly connected to the remote selector. This 
selector is connected to each tank trans- 
mitter by two conductors as in the first 
described application. Actuation of the 
control panel selector switch causes the 
remote selector to align itself to the 
same setting. Impulses from the desired 
tank transmitter are then brought di- 
rectly to the control panel where the 
operator may read them. The whole se- 
quence of operation requires about 
twenty-five seconds. The gager is then 
ready to read the liquid level in his next 
tank. Several safety features are noted 
in the system. All transmitters are ex- 
plosion proof and suitable for installa- 
tion in hazardous locations. Field selec- 
tors are available in weatherproof hous- 
ings for non hazardous locations or in 
explosion proof housings for hazardous 
locations. The control station equipment 
is designed for general purpose, non- 
hazardous locations but may be housed 
or air purged as desired. 

Tank transmitters are designed with 
a locking device on the foot indicating 
disc that will prevent this disc from 
crossing over from one foot reading to 
the next during transmission. This in- 
sures that the reading will be correct 
and that the completion of a revolution 
of the inch disc during transmission will 
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CUT-AWAY VIEW of tank showing auto- 


matic gaging device with Varioplex system 
transmitter. 


not result in the movement of the foot 
dial. 

Transmitters and receivers are ener- 
gized by 115V 60 cycle current. The 
maximum power requirement of the 
transmitters is approximately 20 watts. 
The control station will require from 50 
to 100 watts. 

Shand and Jurs are presently plan- 
ning the addition of an automatic tem- 
perature reporting element. The device 
will not be difficult to design and will 
be presented when required by the in- 
dustry. kkk 
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Australia Determined to Find Oil 


Oil search to be expanded, new refineries to be built with 


hopes of making country ‘‘down under”’ a leading oil producer 


Derermination to make Australia 
one of the leading oil producing coun- 
tries in the world is stronger today than 
ever, even though prospectors have not 
been greatly rewarded. In all sections 
of the country, oil companies are dili- 
gently searching for commercial pro- 
duction. The Bureau of Mineral Re- 
sources has been carrying out geologi- 
cal surveys in the Fitzroy River Basin 
of Western Australia, where geological 
surveys have revealed at the surface a 
few structures, domes, suitable for the 
accumulation of oil. Geophysical sur- 
veys are being made to determine if 
such structures persist in depth. One 
structure has been surveyed. 

Between the Exmouth Gulf and the 
Gascoyne River, in the North-West 
Basin areas, the Western Australian 
Petroleum Company has been carrying 
out geological and geophysical surveys. 
Test drilling will commence as soon as 
a suitable structure is found. A permit to 
explore is held by West Australian 
Petroleum Pty. Ltd. in Western Aus- 
tralia and Freney Kimberley Oil N.L. 
holds a license to prospect. . 

In Southern Queensland, Associated 
Australian Oil fields have drilled the 
first hole in their program to test an 
area in the Roma district. No oil was 
indicated in the first hole and a second 
hole is now being drilled. In addition 
to the leases held by Associated, 18 
mining titles for mineral oil, petroleum, 
and natural gas are held by 17 persons 
not associated with any company, and 
one is held by Eastern Mining Com- 
pany Pty. Ltd. The Bureau of Mineral 
Resources is assisting in this work by 
carrying out geophysical surveys and 
will also carry out electric well logging. 
Associated Australian drilled and aban- 
doned as dry hole its No. 1 Roma at 
3892 ft, and its No. 2 Roma was still 
drilling at 3000 ft at time of report. 

An airborne magnetometer survey of 
areas in the Lakes Entrance district has 
been completed in Victoria by the Bu- 
reau of Mineral Resources. Gravity sur- 
veys have been carried out by the Bu- 
reau and private companies and the Bu- 
reau’s surveys have been extended into 

stern Gippsland. Areas warranting 
further examination as a result of the 
above studies will be tested by seismic 
surveys. Petroleum prospecting licenses 


*Secretary of Department of National De- 
velopment, Australia. 
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of four areas each are held by Australia 
Oil Drilling Syndicate N.L. and Lakes 
Oil, Ltd., and one for one area by Gipps- 
land Oil Company, Ltd. In the South- 
western part of Victoria and the adjacent 
part of South Australia, the respective 
State Governments have carried out geo- 
logical surveys and the results of these 
will be considered before further work 
is undertaken. 

Six holes have been completed in 
five areas and the seventh hole is being 
drilled in another area in Papua. The 
Australian Petroleum Company and the 
Island Exploration Company «are con- 
tinuing their program of geological and 
geophysical surveys and test drilling. 
Australian recently abandoned its No. 
2 Hohoro at 10,642 ft in Papua, and 
Island Exploration was drilling its No. 
1 Omati at 11,839 ft at last report. 

In New South Wales, prospecting 
petroleum permits are held by Conda- 
mine Oil Ltd., John McDiarmid Royle, 
Associated Australian Oilfields N.L., 
Oliver Cameron, and others, and Murilla 
Oil Ltd. Each of these holds a permit for 
one area. 


Oil Search in 1953 


Increased prospecting and intensified 
search is forecast in Australia for 1953. 
In the North-West Basin area of West- 
ern Australia Bureau of Mineral Re- 
sources geological party will be carrying 
out a systematic survey south of the Gas- 
coyne River. A further geophysical sur- 
vey is contemplated in this area. Plans 
of the Western Australian Petroleum 
Company are not known. 

A small commonwealth geological 
party will be operating in the Kimberley 
area of Western Australia, and two geo- 
physical parties also from the Bureau 


Table 1. 
Designed 
capacity 
bbl per annum Type 
(a Commonwealth Oil Refin- 
eries Ltd., Altona, Victoria 1,050,000 Skimming 
(b) Shell Company of Australia 


Ltd., Clyde, N.S.W...... 3,000,000 Skimming and 
bitumen 





(c) Bitumen & Oil Refineries 
(Aust.) Ltd., Matraville, 
J... ce eeeesseeeess 1,500,000 Skimming, bit- 


N.S.W... 


umen and 
catalytic 
reforming 
(d) Vacuum Oil Company Pty. 
Ltd., Altona, Vic........ 397,500 Skimming and 
bitumen 








of Mineral Resources will be carrying 
out a gravity reconnaissance survey and 
a detailed seismic survey. The sam 
type survey will be carried out at Roma, 
in Queensland. 


Refining in Australia 


A substantial increase in Australian 
refining capacity is indicated for the 
next five years. Present refining capac 
ity is 21,000 bbl per day. 

The four refineries operating in Aus 
tralia at the present are listed in Table |] 
with their capacities. 

Crude oil charged to refineries in 1952 
was 7,125,000 bbl. Output of these re 
fineries in 1952 was: 





Bbl 
Motor Spirit - 2,400,000 
Diesel Oil _ 810,000 
Fuel Oil 2,700,000 
Bitumen ___. 705,000 
Others 461,250 
7,076,250 


New Refineries Announced 


Shell Oil has announced plans for a 
new skimming plant at Geelong, Vic 
toria. At a total cost of approximately 
$25,000,000 the new refinery will have a 
capacity of about 20,000 bbl a day and 
is expected to be completed in 1954. 

Vacuum reported it will add new 
skimming and cat cracking units to its 
present refinery in Altona, Victoria, at 
a cost of about $37,800,000. Scheduled 
for completion in 1956, units will have 
a capacity of 18,000 bbl per day. 

A new refinery is planned by Anglo 
Iranian at Kwinana, W. A. New skim 
ming and cat cracking units will be built 
costing approximately $112,000,000. It is 
due for completion in 1956, and will 
have a daily capacity of about 61,644 
bbl per day. 

Third new refinery planned for Aus 
tralia this year is Caltex’s skimming and 
cat cracking units at Kurnell, N. S. \ 
To be completed in 1956, the refinery 
will have a daily capacity of about 20, 
000 bbl per day and will cost approxi 
mately $70,000,000. 

When these plants are completed, it 
is estimated that the refinery production 
in Australia will be 47,250,000 bbl. A 
tentative estimate of consumption of 
petroleum products in Australia in 1956 
is 56,250,000. bbl. kk * 
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Caltex Pakanbaru is shallow draft tanker powered by diesel motor. 


Special Tanker for Sumatra 


Exptoration for oil was begun in 
Sumatra in 1935. Up to the time of 
World War II, 15 wells had been drilled 
and a drilling site cleared in Minas, but 
the entire project had to be suspended 
until after the cessation of hostilities. In 
January 1949 operations were resumed. 

Crude oil must be transported from 
Parawang Oil Terminal on the Siak 
River to the deep-water terminal at 
Pakning on the Benkalis Strait. The dis- 
tance between these two points is 80 
miles and it would be difficult to con- 
struct and maintain pipe lines because 
of the swampy land. Furthermore, the 
Siak River is tidal and narrow, there- 
fore large ocean-going tankers have too 
much draft to load at Parawang. 

It was necessary, then, to design and 
build a shallow draft tanker that could 
transport the oil from these two terminal 
points. The Caltex Pakanbaru, a 
shallow draft, GM diesel-powered tank- 
er, was designed by the marine techni- 
cal staff of Caltex under the supervision 
of Andrew Neilson, a director of Cali- 
fornia Texas Oil Company Ltd. The ship 
was built at the John Cockerill Shipyard 
in Belgium. This river tanker is of less 
than 3000 tons deadweight and is regis- 
tered under Nederlandsche Pacific Tank- 
vaart Mij. 

After’ sea-trials in Belgium, the 
Caltex Pakanbaru went to Rotterdam, 
Holland where she was registered under 
the Holland flag. Then on February 1, 
1952, Caltex Pakanbaru left for Singa- 
pore via the Suez Canal. She made an ex- 
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cellent voyage, despite heavy weather 
enroute, and covered the distance of . 
8522 nautical miles in less than 36 days, 
arriving on March 8. 

The vessel is propelled by two eight- 
cylinder, two-cycle, V-type General Mo. 
tors Model 8-278A diesel engines, which 
develop 800 bhp each at 750 rpm. The 
engines are geared down 3 to 1 and 
drive the propeller shafts through air 
clutches, turning twin three-bladed, 8- 
ft diameter by 4-ft, 95g-in. pitch pro- 
pellers at 250 rpm, giving the ship a 
loaded speed of 11 knots. 

Daily fuel consumption with the cargo 
tanks fully loaded, and at normal oper- 
ating speed, is at the rate of 7.0 long 
tons per 24-hr day. 

Hull specifications of the vessel are: 


4,185 long tons 
1,212 long tons 























































Loaded displacement 
Light displacement 
Deadweight capacity at 
16 ft 7% in. draft 2,973 long tons 
Net cargo capacity 24,436 bbl 
Cargo tank capacity 133,500 cu ft 


Length OA 260 ft 
Breadth, extreme 45 ft 
Depth, MD 20 ft 6 in. 
Draft, loaded 16 ft 7% in. 
Draft, light 5 ft 634 in. 
Shaft horsepower 1,600 


The vessel’s twin rudders are actuated 
by a hydro-electric steering gear, and 
the twin propellors provide excellent 
maneuvering qualities, which are impor- 
tant in a narrow river. 

For auxiliary purposes, there are 150- 
hp diesel generator units, which handle 
ship’s services, and two diesel engines 
of 200 bhp each for driving twin rotary 
cargo pumps. In addition, there is one 
Scotch-type boiler, having a capacity of 
6000 lb of saturated steam per hour, for 
heating the cargo in order that the oil 
may be pumped more freely from the- 
bunkers. The engine room occupies a 
length of 21 frame spaces, each two feet 
by the*width of the after end of the hull. 

Because of low fuel consumption and 
short trips, the fuel tanks have a capac- 
ity of only 45 tons. This small quantity 
permits an increase in the amount of 
liquid which can be carried to the deep- 
water terminal on each trip. On the long 
maiden voyage, the cargo tanks were 
used for carrying fuel. 

The vessel is provided with a ballast 
compartment forward for trimming dur- 
ing the ballast voyage, so that it is un- 
necessary to pump sea water into the 
cargo tanks for ballasting purposes, and 
only a comparatively small amount of 
clean ballast water is discharged in prep- 
aration for loading. 

As turn-around time is very important 
in operations involving such short voy- 
ages, pumps and facilities are provided 
ashore for loading in about four hours, 
and it takes the same length of time to 
discharge the cargo. 

There are accommodations for a crew 
of 35 officers and men. The engine room 
personnel consists of chief engineer, 
first, second and third assistant engi- 
neers, three oilers and three wipers. 
Modern navigating equipment has been 
provided, including ship-to-shore and 
ship-to-ship radio telephone of very high 
frequency, as well as radar. kk * 
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CALTEX PACIFIC Petroleum Maat- 
schappij is providing medical care for its 
employees in Sumatra where the search 
for oil is going on. Above is the new hos- 
pital built by the company at Rumbai, 
Sumatra. At right wives and children of 
Caltex’s Indonesian employees avail them- 
selves of the clinic established by the com- 
pany. These personnel are given protection 
of inoculations against environmental ill- 
nesses in the area of operation. In addition 
to the hospital, several first aid stations 
have been built and are in operation. 


Aramco Among Top Oil 
Producers in 1952 — Report 


Contributions to the industrial and 
commercial growth of Saudi Arabia, as 
well as the production and refining of 
oil there, were listed in the Arabian 
American Oil Company’s annual report. 

The report of operations, just pre- 
sented to the Saudi Arab government in 
conformity with terms of Aramco’s con- 
cession agreement, showed that during 
1952 Aramco produced 301,860,885 bbl 
of oil. This put Aramco in the top posi- 
tion among oil producing companies of 
the world for last year. 

At the end of 1952 Aramco had ap- 
proximately 25,000 employees, of whom 
15,000 were Saudi Arabs and 4000 were 
Americans. The other 24 per cent were 
drawn from a dozen or more other 
nationalities, including Palestinians, 
Pakistanis, Indians, Adenese, Sudanese. 

The report said that during the year 
Aramco paid, in addition to its local 
payroll in Saudi Arabia, some $13,- 
000,000 to local contractors. 

The report revealed that three oil pro- 
ducing areas formerly regarded as sepa- 
rate fields were now considered a con- 
tinuous oil accumulation and had been 
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designated as the Ghawar field. There 
were 41 producing oil wells in the 
Ghawar field, 56 in the Abqaigq field, 25 
in Dammam field and 9 in Qatif field. 

Aramco’s refinery runs during 1952 
totaled 62,204,161 bbl, an increase of 
some 4,000,000 bbl over the refinery runs 
for 1951. 


Sinclair Subsidiary Formed 


Sinclair Oil Corporation announces 
formation of Sinclair Crude Oil Com- 
pany, a new wholly-owned subsidiary 
that has been organized for the purpose 
of expanding Sinclair’s activities in the 
purchase and sale of crude oil. Head- 
quarters will be in the Sinclair Build- 
ing, Tulsa, Oklahoma. 

The new subsidiary will also make its 
facilities and services available to other 
domestic producers and refiners seeking 
to purchase or sell crude oil. 

D. A. Young, formerly refinery mana- 
ger for Sinclair Refining Company at 
Houston, Texas, has been elected presi- 
dent and chief executive officer of the 
new company. Alexander Johnston will 
be chairman of the board and W. C. 
Rhodes and Frank D. Gardner were 
elected vice presidents. 





Oil Firms Asked to Settle 
Own Import Problems 


President Eisenhower has appealed 
to the oil firms to settle their own im- 
port problems, indicating that he was 
reluctant to enter the controversial in- 
ter-industry matter. The Secretary of the 
Interior expressed the belief that the 
oil industry “will effect such adjust- 
ments in the level of imports” as are 
needed. 

The President announced, “I am 
hopeful that those companies importing 
crude oil or products will show indus- 
trial statesmanship in this important 
matter and that each company, acting 
individually and wholly on its own 
judgment, will exercise that restraint in 
respect of imports necessary to health 
and security of the nation.” 

Russell Brown, general counsel for 
the Independent Petroleum Association 
of America, urged again the necessity 
for brakes on imports in a speech before 
the Kentucky Oil and Gas Association. 
Frank M. Porter, president of API, told 
a meeting that “calling on the govern- 
ment to solve our problems for us is 
perhaps one way of getting them solved 
—but it is a perilous way.” 
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News 





Pound Declares Oklahoma Crude Stocks Down 


Oklahoma’s director of conservation Walker T. Pound 
recommended at a recent meeting of the Oklahoma Corpora- 
tion Commission that the state be given higher allowables. He 
gave figures to show that stocks of Texas grade crude oil in- 
creased 15,000,000 bbl between January 31, 1952, and January 
31, 1953, while U. S. total stocks increased only 6,000,000 bbl 
and Oklahoma grade stocks decreased 5,000,000 bbl. Meeting 
of the commission was to set allowables for the month of June. 

Pound accused Texas oil producers of “chiseling in on a 
market which has been historically Oklahoma’s together with 
the states of Kansas, Illinois, Michigan, Kentucky, and Indiana. 
The Great Lakes area has always been primarily served by 
these states,” Pound declared. 

With oil moving from Canada in to the Great Lakes area, and 
with the increased crude oil runs from the Rocky Mountain 
areas through the Platte Pipe Line, Oklahoma will be faced 
with its own “import problem,” Pound predicted. He declared 
that he was not going to recommend cutting of Oklahoma allow- 
ables, “as this has not in the past resulted in any any decrease 
in imports (of foreign oil) nor has any credit been given us in 
our attempt to cooperate in the reduction of national crude and 
products stocks.” 

Pound expressed doubt that any purchaser in Oklahoma 
would recommend lower production in fields of central and 
eastern Oklahoma because “there is no more desirable crude 
for lube oil purposes produced in the U.S.” He added that Okla- 
homa could not be accused of adding to the present oversupply 
of stocks of oil, as the state’s stocks were going down and re- 
serves up. 


Crude Oil and Gasoline Prices Go Up 


Phillips Petroleum Company has announced a 25-cent a bar- 
rel price in crude oil, followed by Humble Oil and Refin- 
ing and Southern Minerals Corporation, and several other com- 
panies’ announcement that they had raised their crude prices 
also. Humble boosted its price from 10 to 35 cents a barrel, 
varying with the grades of crude. 

Increased raise in costs of exploration and development was 
given as reason for boost. 

Six large oil firms in the East have raised their gasoline 
prices. The price rise was begun by Esso Standard Oil Com- 
pany, Cities Service, and Sinclair Oil Corporation who increased 
wholesale price gasoline in New York and New England by 
0.6 to 0.7 cent a gallon. Socony-Vacuum annouced a similar 
increase for its gasoline. 

Higher prices are expected to be passed along to consumers, 
although dealers are under no compulsion to do so. 

Esso Standard pointed out that there had been no increase 
in gasoline prices in New York and New England in three years, 
and noted that since the present price schedule was put into 
effect, substantial increases in wages and salaries as well as 
increased costs of transportation, construction, and mainte- 
nance had taken place. 

After the first announcement of higher gas prices, The Texas 
Company, Gulf Oil Corporation, and Shell Oil Company an- 
nounced they were raising prices 0.6 to 0.7 cent a gallon also. 
Tide Water and Sun Oil are expected to follow suit. 


World Output Sets Fourth Time Record 


World crude petroleum production averaged a record 12,- 
785,000 bbl daily in December, the fourth successive month in 
which records were established. The December rate was about 
one per cent above that of November. Total Middle East daily 
average production declined 3.8 per cent in December, reflect- 
ing declines of 10.7 and 4.1 per cent in Kuwait and Saudi Arabia 
respectively. Offsetting these drops were record daily average 
production rates in the United States (6,634,000 bbl) and 


| Venezuela (1,861,000). 


Crude imports into western Europe increased on the daily 
average by 4.8 per cent in December to reach a daily rate of 
1,470,000 bbl. Largest increase among the principal importers 
occurred in Italy, where daily average imports rose 31.3 per 
cent during the month. The only major importer to show a de- 
cline was the Netherlands, where the drop was 6.9 per cent 
below November. World crude petroleum stocks increased by 
39,000 bbl daily during December, compared to a decline of 
3000 bbl in November. 











BLAW-KNOX OVERHEAD 
ROLLER ASSEMBLY 





Type 9 Functional Assembly 
(illustrated) provides free roll- 
ing action in two directions 
and freedom of movement in 
vertical position. Its internal 
swivel action gives full control 
over all movements, and mini- 
mizes absorption of piping 
thrusts by the connecting 
flanges ...a big help in keep- 
ing maintenance and replace- 
ment costs at rock bottom. 
Available for all standard size 
piping. Accommodates operat- Catalog No. 53 on requ 
ing loads up to 12,000 lbs. 





& 
VORanoy Rita Notes 





BLAW-KNOX 
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test data proves... 


BARTON FLOWMETERS MOST ACCURATE 


Scientifically controlled tests, impartially con- 
ducted, to determine the comparative accuracy of sev- 
eral flowmeters of popular designs have conclusively 
proved the superior advantages of Barton’s Dual- 
Bellows meter body. The Barton was the only flow- 
meter that averaged less than 1% deviation from 
perfect calibration over a 100°F change in meter 
temperatare; others tested deviated as much as 3%. 
The ingeniously engineered Barton Meter Body 
insures a higher order of accuracy when the instru- 
ment is subjected to normal day and night air tem- 
perature variations. 


Sustained accuracy is one outstanding Barton flow- 
meter advantage. In addition, the actuating element is 
compact, rupture-proof, yet highly sensitive, insuring 
a long life with high responsiveness. Problems asso- 
ciated with mercury, pressure bearings and over-rang- 
ing are eliminated. 


Externally adjustable pulsation dampner eliminates 
pen flutter and chart painting. Torque tube drive 
assures absence of leakage and friction. Barton flow- 
meters are completely self-draining, or venting ...need 
no sealpots. /nstall cost-cutting Barton flowmeters. 


..request Barton Bulletin 11C-4. 





PRECISION- 
ENGINEERED FOR 
. . faster response 
. sustained accuracy 


. lowest maintenance 


4 


COST-REDUCING 
FEATURES.. 


®@ No Mercury 
@ No Seal Pots 


@ No Leveling 


@ No Cleaning 


© No Over-range Damage 


*Pat. Nos. 2400048. 2500360, 2590324, other patents pending. 


INSTRUMENT CORPORATION 





ARION 





INDUSTRIAL INSTRUMENTS 


1433 SOUTH EASTERN AVENUE, LOS ANGELES 22, CALIFORNIA 
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News 


Standard Sets Up New 
District Purchasing Office 


Standard Oil Company has estab. 
lished at Kansas City, Missouri, its sec. 
ond outlying district purchasing office 
under a new decentralized purchasing 
plan, it was announced by Harry F, 
Glair, director of purchases. 

Purpose of the decentralization of 
purchasing is to improve purchasing de- 
partment services to sales fields and re- 
fineries. Local supplies will be pur- 
chased in each area, whenever possible, 
Glair said. K. L. Ewing of Chicago, 
Illinois, has been named district buyer 
at Kansas City. 


Safety Council Book Out 


Publication of the National Safety 
Council’s new “Handbook of Accident 
Prevention for Business and Industry” 
has been announced. It is reported to be 
a convenient safety guide for the mana- 
ger of a small business or the supervisor 
of a department in a large organization. 

The handbook shows how to set up 
and maintain a safety program. Detailed 
information is included on subjects such 
as plant layouts, materials handling, 
housekeeping, machine guarding, etc. 

Further information and prices may 
be obtained from the Safety Council, 
425 N. Michigan Ave., Chicago 11, 
Illinois. 


Once on a Stream-Day 
BRUCE K. BROWN 


There once was a Frenchman named Gene 
Who invented a cracking machine 
Through a catalyst bed 

Oil vapors he sped 

The result was pure cracked gasoline. 


Then Socony and Sun joined his crew 
Determined to build something new 
Made the catalyst pass 

Right through the hot gas 

In countercurrent flow, a la Pew. 


Newer features they added galore 
Glass beads flew about by the score 
Butenes came from butane 

And propenes from propane 

The result they called “thermofor."’ 


Inventions move on at high pace 
There's no end to the technical race 
Southwest Engineering 

A crowd that we're fearing 

Did something to achieve the first place. 


With Socony they did something new 
Outdoing both Houdry and Pew 

Pre-fab units swing 

From an oil derrick thing 

And the thermofor's right there in view. 


We might say of this cracking machine 
“The durndest thing ever yet seen” 
But the progress they've made 

Puts us all in the shade 

And inspires a new technical dream. 


Perhaps, next year, the whole nation 
Will be stirred by a new integration 

An oil derrick tied 

To a cat cracker’s side 

And merged with a nice service station. 


Bruce K. Brown, president of the Pan-Am 
Southern Corporation, created this rhyme 
for the big Vickers Petroleum Company 35th 
anniversary at Wichita, Kansas, when he 
was principal speaker at a banqvet. 
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O. D. Harper 


» O. D. Harper, Mattoon, Illinois, has 
been named to the newly established 
office of division manager of Carter Oil 
Company’s Eastern division, with head- 
quarters at Mattoon. 

R. W. Gemmer, Billings, Montana, 
became division manager of the North- 
ern Division, headquarters in Billings; 
A. R. West, Tulsa, is new head of the 
Southern division with headquarters in 
Shreveport, Louisiana; J. J. Mullane, 
Tulsa, heads the Central Division with 
headquarters in Oklahoma City; George 
E. Wagoner, Shreveport, Louisiana, is 
new manager of the Western Division 
with headquarters in Denver, Colorado. 

Harper joined Carter 29 years ago as 
a roustabout at Okmulgee, Oklahoma. 
W. W. Turnbull continues as acting ex- 
ploration manager and W. F. Eiting re- 





C. U. Daniels 


Charles Hay 


» C. U. Daniels recently was elected 
chairman of the Canadian Petroleum 
Association. Daniels is president and 
managing director of Royalite Oil Com- 
pany Ltd., and first vice chairman of the 
board of directors of the Alberta divi- 
sion of the association. 

Charles Hay, president and general 
manager of Hi-Way Refineries Ltd., 
Regina, and chairman of the board of 
directors of the Saskatchewan division 
of the association, was elected first vice 
chairman. 

A. G. Bailey, vice president and gen- 
eral manager of Bailey-Selburn Oil and 
Gas Ltd., Calgary, and chairman of the 
board of directors of the Alberta divi- 
sion of the association, was elected sec- 
ond vice chairman. 

G. L. Humphreys was appointed sec- 
retary-treasurer of the association, and 
R. H. C. Harrison, Q. C., continues as 
president of the company. 
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R. W. Gemmer 


J.J. Mullane 


mains as production manager of the 
Eastern division. 

Gemmer was graduated from Rice 
Institute and began his exploration 
work with Humble Oil and Refining 
Company in 1925. He came with Carter 
in 1937 as a research geophysicist. L. 
C. Lamar has been named exploration 
manager of the Northern division and 
R. C. Curtis remains as production 
manager. 

West was graduated from the U. S. 
Naval Academy in 1930 and began his 
Carter service in July, 1930. 

R. W. Beck is now Southern division 
exploration manager, and H. R. Shan- 
non is division production manager. 

Mullane was graduated from the Uni- 
versity of Illinois and later received his 
doctor’s degree from the University of 


_ J. T. Higgins 


> J. T. Higgins has been named head 
of Salt Lake:Refining Company and Salt 
Lake Pipe Line Company, succeeding 
C. E. Finney, Jr., who has retired. 

It was under Finney’s direction that 
the refining company began construction 
of its North Salt Lake plant in 1948, 
and he has since guided its further ex- 
pansion and development until it is now 
capable of processing 30,000 bbl of 
crude oil daily. 

Finney also directed construction of 
two major oil pipe line projects in this 
area in the past five years, and has been 
responsible for their successful opera- 
tion. 

Finney began his oil career as a 
helper on the pressure stills at Stand- 
ard’s Richmond, California, plant, and 
rose to become assistant superintendent 
of that refinery in 1928. He later served 
as manager of the company’s Pasotex 
refinery, as manager at Richmond, and 


G. E. Wagoner 
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Personals 





A. R. West 


Chicago. He became a research en 
neer at the Carter laboratory in 
R. S. H-cklin will continue as central 
division exploration manager a 
James L. Rogers will be division pri 
duction manager. 
Wagoner, who has been exploratio: 
manager for Carter at Shreveport 
past six years received his degré 
geology from the Colorado Schoo! 
Mines in 1928. He joined Humble Oil 
in 1930 and in 1935 joined Carter 
The marketing department will c 
tinue to function as a separate depart: 
ment under C. D. Hill, marketing cd 
partment manager, with headquarte1 
in Denver. R. D. Sloan will continu 
division exploration manager and R. S. . 
Frazier, division engineer, will becom: 
division production manager. 
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Finney, Jr. E. H. Tanner 


as chairman of Standard’s Manufactur 
ing Committee. 

During the war years Finney wa 
eral manager of manufacturing. 

Higgins, who was formerly manager 
of operations at Standard’s Richmond, 
California, refinery, has worked foi 
Standard since 1929. He joined the con 
pany following his graduation 
Stanford University, and served a 
specialist and foreman at its E] Segundo 
(California) refinery until 1937. H: 
worked at Richmond, and in San ! 
cisco, since that time. 


> E. H. Tanner, O.B.E. president of 
Tanner and Company, Ltd., Calgary 
has been elected a director of Royalite 
Oil Company, Ltd. Tanner is president 
of Triad Oil Company Ltd. He is also a 
director of the Toronto Genera! Trusts 
Corporation and of Midland and Pa 
Grain Corporation Ltd. 
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SPANG DOUBLE SEAL SHRINK THREAD DRILL PIPE AND 
TOOL JOINTS—The accurately mating seals in Spang’s 
Double Seal Shrink Thread Drill Pipe & Tool Joints are 
the major reasons for these advantages reported by drillers: 


Reduction in failures and costly down-time 
e Complete sealing against internal and external pressures 


e Rapid replacement of tool joints right at the rig 


SPANGWELD—Developed with the double purpose of 
reducing the initial as well as the operating cost of drilling 
strings, Spangweld Drill Pipe combines these major con- 
struction features: 


e Tool joints flash-welded to drill pipe 
e Streamlined exterior contour 


e Pipe and joint combinations in a complete range of internal 
and external diameters for every drilling requirement 


e 24 less threaded elements than conventional drill pipe and 
tool joint strings for faster handling 





bie 
sh 


SPANG EXTREME LINE CASING—Here are seven good 
reasons why it pays to use this precision-manufactured 
casing for the really tough jobs: 


High joint strength 

Positive fluid seals 

Maximum running efficiency 

Minimum outside joint diameter 
Resistance to thread damage 

Streamlined interior and exterior contours 


Integral joints which eliminate half the threaded connections 


SPANG GRADE P-110 EXTREME LINE CASING— De- 
veloped and precision-manufactured to meet the require- 
ments of today’s deep well drilling conditions, Spang 
Grade P-110 Extreme Line Casing has these features: 


Greater collapse, bursting and tensile strength than 
grades J-55 and N-80 


The ability to withstand the highest tensile loading and 
most extreme pressures encountered 


NATIONAL OIL FIELD MACHINERY AND EQUIPMENT - SPANG STEEL PIPE - SUPERIOR & ATLAS ENGINES 








UBULAR PRODUCTS 


SPANGSEAL TUBING—Designed for the economical pro- 
duction of high pressure condensate and flowing wells, 
Spangseal has these 5 major features which distinguish it 
from conventional threaded and coupled tubing: 

The integral joint with only two threaded elements 

* The streamlined exterior contour which virtually eliminates 
“hanging-up”’ 

* Metal-to-metal conical sealing surfaces at male and female 
thread ends which provide maximum leakage resistance 


*The reduced outside diameter of the joint which increases 
hole clearance 


SPANG EXTREME LINE TUBING— This precision-made 
tubing has an extremely high joint strength which makes 
it particularly useful for recovery from deep wells and 
high pressure wells. Here are some of the unique features 
and advantages characteristic of the Spang Extreme Line 
Tubing Joint: 

‘Wide, rugged Acme threads which provide fast joint 
make-up and maximum running speed 


*The metal seal at small end of joint provides positive 
resistance to leakage 

* 100% joint strength in all weights 

*50% of threaded connections eliminated by integral type 
joint giving high resistance to damage 

‘Streamlined interior and exterior contours, the first of 
Which lends itself to the maximum protection given by 
Plastic coating 

* Positive shoulder contact engagement of male to female 
With adequate bearing assures proper make-up 


Since the earliest days of the industry, Spang 
has been a familiar name throughout the world 
of oil. From the Spang-Chalfant Mills has 
come a complete line of standard and spe- 
cialized oil country tubular goods, backed by a 
continuing, extensive research program which 
is geared to develop the most advanced prod- 
ucts for economical drilling and production. 

In these six tubular products you'll find the 
outstanding features which are evidence of the 
workmanship and quality behind the Spang 
trademark. Spang’s day-by-day association 
with the petroleum industry is your continuing 
guarantee of dependable products and service. 


THE LATEST BULLETINS on Spang Tubular Products 
contain more valuable information you'll want for 
your reference files. Write now for your copies or ask 
at the nearby National Supply Store. 


SPANG-CHALFANT DIVISION 


THE NATIONAL SUPPLY COMPANY 


PITTSBURGH 30, PENNSYLVANIA 


a ° 
¥ 
» | NATIONAL BI UE PRODUCTS 


DIVISION TUBULAR OFFICES: DENVER, COLORADO « HOUSTON, TEXAS 
FORT WORTH, TEXAS ¢ LOS ANGELES, CALIFORNIA ¢ PITTSBURGH 
PENNSYLVANIA ¢ TULSA, OKLAHOMA «+ CALGARY, ALBERTA, CANADA 





























































Personals 


> Willard K. White, attorney, has be- 
come associated with Byrd Oil Corpora- 
tion, Dallas: He will handle title work 
and other legal work pertaining to oil 
and gas law for Byrd. 

White is a graduate of Southern 
Methodist University. He served with 
the Federal Bureau of Investigation dur- 


ing World War II. 


> William Wallace Mein, Jr., was 
elected president of Bishop Oil Com- 
pany at a meeting of the company’s 
board of directors. The board elected 
William Wallace Mein, Sr., founder and 
retiring president, to the newly-created 
position of chairman of the board. 
Mein, Jr., is president of Calaveras 








GREAT BEND 
FISHING TOOL CO. 


GREAT BEND, KANSAS 
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OIL TOOL COMPANY 


® COMPETENT OPERATORS 

® ROTARY FISHING TOOL SERVICE 

@ SPANG CABLE TOOLS @ DRILL PIPE 
@ BLOW OUT PREVENTERS @ RENTALS 
@ COMPLETE OIL FIELD MACHINE SHOP 


Call Acme for 
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SERVICE TOOLS 


CALL: 


« OKLAHOMA CITY 
Z MElrose 8-1556 
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Cement Company and a member of the 
board of directors of Commonwealth 
Investment Company and Common- 
wealth Stock Fund. He has been vice 
president of Bishop Oil Company since 
1943 and a member of the board since 
1938. 

At its meeting the Bishop board also 
made Edwin J. Valencia a vice presi- 
dent. Valencia has been with the firm 
since 1927, and company treasurer 
since 1942. 


>» Laban E. Harmon, secretary of Stand- 
ard Oil Company (Indiana) , was elected 
president of the American Society of 
Corporate Secretaries, Inc. 

Harmon, a vice president, director, 
and founding member of the society and 
a former president of its Chicago re- 
gional group, succeeds John H. Mathis 
of New York City, vice president and 
secretary of Lone Star Cement. 

Vice presidents elected were Lammot 
du P. Copeland, secretary, E. I. du Pont 
de Nemours and Company, Inc.; George 
L. Harding, secretary and treasurer, 
Pacific Telephone and Telegraph Com- 
pany, and George K. McKenzie, vice 
president and secretary, Flintkote Com- 
pany. 

Loren R. Dodson, secretary and 
treasurer, Continental Can Company, 
Inc., New York, was elected secretary 
and John B. Noone, secretary and 
assistant treasurer, was named treas- 
urer. 


>» J. P. Engle, formerly assistant pur- 
chasing agent for Sinclair Refining 
Company, has been named_ purchasing 
agent of Sinclair Oil and Gas Company 
of Tulsa. He assumed his duties May 1. 
He succeeds H. A. Woodard of Tulsa, 
who has been in the post since 1917, 
and retired April 30. R. D. Troutman 
succeeded Engle in Houston. 


> John W. Miller has been named 
manager of the export department of 
Creole Petroleum Corporation. Miller 
has been associated with Creole Petro- 
leum Corporation and other affiliated 
companies of the Standard Oil Com- 
pany (New Jersey) since 1934, when he 
was employed by the Standard Oil De- 
velopment Company. as a student en- 
gineer. In 1949 Miller was appointed 
assistant manager of the export depart- 
ment of the Creole Petroleum Corpora- 
tion in New York. He is a graduate of 
Lafayette College. 


> John Earl Davis, of Shell Oil Com- 
pany, is new president of the Interna- 
tional Council of Industrial Editors. He 
was elected at the 12th annual conven- 
tion of ICIE at Houston, Texas, attended 
by representatives of 3000 company and 
trade association publications in the 
United States, Canada, Hawaii, Great 
Britain, and Europe. 

Davis has been editor since 1943 of 
“Shell Progress,” a monthly magazine 
distributed to the oil company’s service 
station dealers and jobbers. Under his 
direction the publication has won many 
awards for excellence. 


To obtain more information on products advertised see page E-41 


> Russell S. McFarland was elected 
president in charge of operations, Sea. 





R. S. McFarland 


board Oil Company of Delaware. He 
succeeds John M. Lovejoy who assumes 
the post of chairman of the board of di- 
rectors and chief executive officer. 
James P. Gasser was elected Seaboard’s 





J. P. Gasser 


executive vice president, the position 
formerly held by McFarland. 

Lovejoy has served Seaboard as its 
president from 1930, during which 
period the company has grown from an 
operation consisting largely of devel- 
oped production in the Kettleman Hills 
field in California to one producing 
33,000 bbl of oil per day with operations 
extending throughout the United States 
and Canada. 

McFarland received a degree in petro- 
leum geology from the University of 
Missouri. From 1916 to 1931, he was 
associated with the Empire Gas and 
Fuel Company, the Twin States Oil 
Company (Sun Oil Company), and 
Sunray Oil Company. In 1931 he was 
placed in charge of some wildcat opera- 
tions for Seaboard in Canada. In 1932 
McFarland was moved to Dallas where 
as a vice president he opened an office 
for Seaboard. He became a director of 
Seaboard in 1945 and in 1952 he was 
made executive vice president in charge 
of operations in the United States and 
Canada. 

Gasser came with Seaboard in 1929, 
following his graduation from Yale Uni- 
versity in June of that year. With the 
exception of 3 years of service with the 
Army during World War II, he has been 
with Seaboard continuously since 1929. 
About two years ago he was transferred 
to the Dallas office as vice president and 
director and as McFarland’s assistant. 
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Personals 


» George E. Martin has been appointed 
manager, Los Angeles regional person- 
nel office of Standard Oil Company of 
California. He succeeds Barton Cater, 
who has retired after 28 years with the 
company. Cater joined Standard in 1925 
to become one of its first safety engi- 
neers. 

Martin, previously manager of the 
company’s regional personnel office at 
Taft, joined the company in 1922. He 
was born in Berlin, of American par- 
ents, and is a graduate of the University 
of California. 

Succeeding Martin will be F. M. 
Russell, who has been serving as assist- 
ant to the manager, safety division, of 
the company’s personnel department in 
San Francisco. 


» Ruth Glenn has been elected presi- 
dent of the William Penn Desk and Der- 
rick Club, an organization whose mem- 
bership numbers more than 200 women 
engaged in the petroleum and allied in- 
dustries in the Delaware Valley. Miss 
Glenn-is an assistant to the director of 
Industrial relations of Sun Oil Com- 
pany. 


> T. H. Barton has been renamed board 
chairman of Lion Oil Company. Other 
directors and officers renamed are T. 
M. Martin, A. F. Reed, J. E. Howell, R. 
E. Meinert, Jeff Davis, C. N. Barton 
and E. W. Atkinson. Officers were 
elected as follows: Martin, president; 
Reed, vice president; Howell, vice 
president; Meinert, vice president; 
Barton; vice president; Davis, secre- 
tary; Atkinson, treasurer; E. P. Mar- 
rable, assistant secretary and treasurer; 
and B. L. Allen, assistant secretary. 


> D. T. Staples of San Francisco, Cali- 
fornia, and Nelson Maynard of Decatur, 
Georgia, have been elected to member- 
ship on the National Petroleum Council. 
Staples is newly elected president of 
Tide Water Associated Oil Company. 
Maynard is president of the National 
Congress of Petroleum Retailers, Inc. 

Frank M. Perry, Cities Service Oil 
Company, of Bartlesville, Oklahoma, 
has been elected to membership on 
NPC. 

Perry is newly elected president of 
the Natural Gasoline Association of 
America. He succeeds John F. Lynch of 
Corpus Christi, Texas, outgoing presi- 
dent of the association. 


> Frank E. Rehm, vice president of 
Shell Oil Company and one of the most 
widely-known men in the oil industry on 
the West Coast, has retired after 37 years 
with Shell. For the past decade he has 
been the Pacific Coast vice president in 
charge of personnel and industrial rela- 
tions in San Francisco. 

Rehm, a native of Sonora, California, 
began his career in the petroleum busi- 
ness by working in the California oil 
fields during his summer vacations while 
still an undergraduate at Stanford 
University. 

Following his retirement from Shell, 
Rehm plans to continue in the petro- 
leum industry as secretary-treasurer of 
the Pacific Oil Institute. 


THE PETROLEUM ENGINEER, July, 1953 





ea 


RIZEB(D 
means more 
service for 
your money 


RIiGe(D 65R 





Threader 1”’ to 2”” 





Threads 4 sizes of pipe fast with 1 set 
of dies—and if won’t jam! 





65R PIPE THREADER 


This popular 65R has saved millions of hours of thread- 
ing time, and no wonder—its one set of self-contained 
high-speed dies adjust to 1”, 14", 14” or 2” pipe 
size in 10 seconds! Mistake-proof self-centering work- 
holder sets instantly! And lead screw won’t jam on 
workholder, kicks out automatically at standard thread 
length! You can’t match it for fast easy pipe threading 
—buy it at your Supply House. 


THE RIDGE TOOL COMPANY « ELYRIA, OHIO 








To obtain more information on products advertised see page E-41 E-15 































































DEATHS 





> Joseph Metcalf Fuller died April 29 
in Fort Worth, Texas, after an illness 
of over 2 years. He was associated with 
Koppers Company, Inc., coupling de- 
partment and piston ring department, 
Baltimore, Maryland, and with Harper 
Packing Company of Chester, Pennsyl- 
vania, as sales representative and en- 
gineer. 

Fuller worked for Bethlehem Steel 
Company about 16 years and during 
such employment made major contribu- 
tions to the pioneering and development 
of diesel engines for maritime service. 
He traveled extensively with the ships 
on which they were first installed as a 
guarantee engineer, including Cuba, 
various points of the West Indies and 


numerous parts of Central and South 
America. He also erected large indus- 
trial engines in the South, North and 
East, some of which are still running 
efficiently. 


> Frederick J. Koeth, veteran manager 
of Bausch and Lomb Optical Company’s 
protective eyewear department, died 
June 4. A 51-year veteran of Bausch and 
Lomb, Koeth began his career as an 
errand boy after attending Rochester In- 
stitute of Technology. In 1909 he be- 
came an ophthalmic salesman in the 
company’s New York office. Before re- 
turning to Rochester in 1918, he studied 
optics at Columbia University’s evening 
school in New York City. 








AUTOMATIC CONTROL 


of Flow and Gauging 











Ledeon VALVE ACTUATORS 


The Ledeen Tandem Type Actuator, illustrated above, is a pneumatically or 
hydraulically operated unit for direct or remote control of standard plug 
valves. it is a package unit and is mounted directly on the valve without 
need of any special manifolds or outside supports. 








VALVES * CYLINDERS 
VALVE ACTUATORS 


AIR HYDRAULIC 
PUMPS & BOOSTERS 
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ANGELES 15, 


This tandem actuator, with two cylinders 
working as a unit, delivers positive, smooth 
and balanced torque to the valve stem. The 
balanced design eliminates any cantilever 
load on the body or eccentric load on the stem. 


Because it is a package unit, this actuator can 
be installed on a valve in any position — 
easily, quickly, rigidly and without interrupt- 
ing production. It requires a minimum of 
maintenance. WRITE FOR BULLETIN 3000. 
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> James W. McLaughlin, vice presgj. 
dent, Union Carbide and Carbon Corpo. 
ration, died suddenly May 13, at New 
Rochelle, New York. McLaughlin was 
chairman, Bakelite Company and Bake. 
lite Company (Canada), Ltd.; vice 
president, Carbide and Carbon Chemi- 
cals Company; and vice president and 
director, Carbide and Carbon Chemicals 
Company, Ltd.—all associated with 
Union Carbide. 

McLaughlin was graduated in 194] 
from the University of Illinois. After 
graduation, he was employed as an en- 
gineer by Peoples Gas, Light and Coke 
Company, Chicago. In 1927 he was 
transferred to the South Charleston, 
West Virginia, plant of Carbide and 
Carbon Chemicals Company, where he 
became assistant superintendent. A year 
later, in 1945, he was elected vice presi- 
dent, Union Carbide. 


>» George A. Dye, independent oil op- 
erator and former vice president of the 
Wilcox Oil and Gas Company, died May 
25 in Tulsa, Oklahoma. 

Dye helped form the Wilcox company 
in 1916. He first went to Oklahoma in 
1911 as a lease scout, tool dresser, and 
driller. After helping to form the Wilcox 
company, he was made executive vice 
president. He was a former director of 
the International Oil Exposition. 

He resigned from Wilcox in 1934 and 
became an independent operator. In 
later years he was associated with the 
Freeborn Engineering Company. 


>» Edward C. Badeau, in charge of the 
special publications section of The In- 
ternational Nickel Company, Inc., and 
editor of Inco Magazine, died suddenly 
from a heart attack, May 24, at the 
Staten Island Hospital. He joined In- 
ternational Nickel in 1929. Badeau was 
a past president of the International 
Council of Industrial Editors. 


>» Perry J. Sweeny, 61, chairman of the 
board of directors of the Pan American 
Pipe Line Company, died of a heart at- 
tack in Galveston, Texas, Saturday, 
May 23. Sweeny had just attended a 
dance recital with Mrs. Sweeny at the 
Galveston Auditorium and was leaving 
after the performance. 

Sweeny had been chairman of the 
board of directors of the Pan American 
Pipe Line Company, Houston, since 
1950. He graduated from the University 
of Illinois in 1915 with a BS degree in 
electrical engineering. He became asso- 
ciated with the Commonwealth Edison 
Company of Chicago and shortly there- 
after in 1916 joined the Standard Oil 
Company of Indiana, 


> William C. Royal, 48, Cleveland rep- 
resentative of Selas Corporation of 
America, died suddenly of a heart con- 
dition on April 9. 


> James Gregory Rowe, Jr., Humble 
Oil and Refining Company executive in 
the land division, Wichita Falls, died 
suddenly following a heart attack May 
15. He was aboard a train returning to 
his Wichita Falls home from Houston 
at the time of his death. 
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THE PETROLEUM ENGINEER'S CONTINUOUS TABLES 
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| 4'2-in. drill pipe — 20.0 |b per foot 
| 30,000 Ib EXCESS WEIGHT 
| DEPTH 0 100 200 300 400 500 600 700 300 =——(900 
| 0 0 1 2 4 5 6 8 9 10 9 
1000 13 15 16 18 20 21 23 25 26 28 
2000 30 32 34 36 37 40 42 44 46 18 
3000 50 52 54 57 59 61 64 66 69 
4000 73 76 79 81 84 87 89 92 95 98 
5000 100 103 106 109 112 115 118 121 125 28 
6000 131 134 137 141 144 147 151 154 158 
7000 165 168 172 176 179 183 187 190 194 )8 
8000 202 206 210 214 218 229 226 230 234 238 
9000 243 247 251 256 260 264 269 273 278 89 
10000 287 291 296 301 305 310 315 320 325 329 
11000 334 339 344 349 354 359 365 370 375 380 
12000 385 391 396 401 407 412 418 423 429 34 
13000 440 445 451 457 463 468 474 480 486 49 
14000 498 504 510 516 522 528 534 540 546 a 
15000 559 565 572 578 584 591 597 604 610 61 
16000 624 630 637 644 651 657 664 671 678 68 
17000 692 699 706 713 720 727 734 742 749 756 
18000 763 771 778 786 793 800 808 816 823 8 
19000 838 846 854 862 869 877 885 893 901 909 
35,000 lb EXCESS WEIGHT 
0 0 1 3 4 6 7 9 10 12 14 
1000 15 17 19 20 22 24 26 28 30 32 
2000 34 36 38 40 42 44 46 49 51 5 
3000 56 58 60 63 65 68 70 73 76 78 
| 4000 81 84 87 89 92 95 98 101 104 107 
5000 110 113 116 119 122 126 129 132 136 139 
6000 142 146 149 153 156 160 163 167 171 174 
7000 178 182 186 189 193 197 201 205 209 1 
8000 217 291 295 229 234 238 242 247 251 25 
9000 260 264 269 273 278 282 287 292 296 0 
10000 306 311 315 320 325 330 335 340 345 350 
11000 355 360 366 371 376 381 387 392 397 10 
12000 408 414 419 425 430 436 442 447 453 159 
13000 464 470 476 482 488 494 500 506 512 518 
| 14000 524 530 537 543 549 555 562 568 575 8 
15000 587 594 600 607 614 620 627 634 640 647 
16000 654 661 668 675 682 689 696 703 710 717 
17000 724 731 738 746 753 760 768 775 783 790 
18000 798 805 813 820 828 836 843 851 859 867 
19000 874 882 890 898 906 914 922 930 938 947 
40,000 Ib EXCESS WEIGHT 
0 0 2 3 5 6 8 10 12 13 15 
1000 17 19 21 23 25 27 29 31 33 35 
2000 37 40 42 44 47 49 51 54 56 59 
3000 61 64 67 69 72 75 77 80 83 86 
4000 89 92 95 97 101 104 107 110 113 116 
5000 119 123 126 129 133 136 139 143 147 150 
6000 154 157 161 165 168 172 176 180 183 187 
7000 191 195 199 203 207 211 215 220 224 228 
8000 232 237 241 245 250 254 259 263 268 272 
9000 277 281 286 291 296 300 305 310 315 320 
10000 325 330 335 340 345 350 355 360 366 371 
11000 376 381 387 392 398 403 409 414 420 425 
12000 431 437 442 448 454 460 465 471 477 483 
13000 489 495 501 507 513 519 526 532 538 544 
14000 551 557 563 570 576 583 589 596 603 609 
15000 616 623 629 636 643 650 656 663 670 677 
16000 684 691 698 706 713 720 734 742 742 749 
17000 756 764 771 778 786 794 801 809 816 824 
18000 832 839 847 855 863 871 878 886 894 902 
19000 910 918 927 935 943 951 960 968 976 984 
EXAMPLE: Ton miles per round trip at depth of 12,500 ft with 4%4-in., 20.0 Ib drill pipe and 35,000 Ib excess weight — 436. 
Courtesy Wickwire Rope, The Colorado Fuel and Iron Corporation 
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/ Wide Open Air Flow 


No enclosed external air passages to 
clog. Easy to clean with cloth, brush, 
air hose or vacuum, Simply remove fan 
cover and whole radiating surface is 
exposed for inspection and cleaning. 


2 Cast Iron Construction 


Frame, conduit box and fan cover of 
cast iron resist corrosion. Fan is non- 
sparking, corrosion-resistant material. 
Well suited to outdoor operation. 


Texrope and Vari-Pitch are Allis-Chalmers trademarks. 
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Low Maintenance Features 


Ss Pre-lubricated Bearings 


Ball bearings are double-shielded type, 
pre-lubricated at the factory. Periodic 
lubrication is not required under nor- 
mal operating conditions, but provision 
is made for in-service lubrication if nec- 
essary. 


ET COMPLETE INFORMATION on 
Allis-Chalmers motors for oil 

field and refinery service—complete with 
Allis-Chalmers coordinated control — 
from your nearby Allis-Chalmers Au- 
thorized Distributor or District Office, 
or write for Bulletins 51B7286 and 
51B7149. Allis-Chalmers, Milwaukee 
1, Wisconsin. A-3967 


ALLIS-CHALMERS 
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Sold... 
Applied... 
Serviced... 


by Allis-Chalmers Authorized Distributors, 
Certified Service Shops ond Sales Offices 
throughout the country. 
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CONTROL — Manual, | 

magnetic and combina- | 

tion starters; push but- | 
ton stations and compo- 

nents for complete con- | 

trol systems. 
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TEXROPE V-belts in 
all sizes and sections, 
standard and Vari- 
Pitch sheaves, speed 





— ee ee ee ee A a a a a ce a See Gee 





changers. 
F Shs. ——— PUMPS — Integral 
P- \ types from %, in. 
/ } | to 72 in. discharge 
" and up. 
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THE PETROLEUM ENGINEER’S CoNnTINUOUS TABLES 


(INSTALLMENT No. 191) 


P 425. 
Sheet 23 























TON MILES 





4'2-in. drill pipe — 20.0 lb per foot 





45,000 Ib EXCESS WEIGHT 





DEPTH 


0 


















































100 200 300 400 500 600 700 800 
| 

0 0 22 4 5 7 9 ll 13 15 
| 1000 19 21 23 25 27 30 32 34 37 
| 2000 41 44 46 49 51 54 56 59 62 
| 3000 67 70 73 75 78 81 84 87 90 
| 4000 96 99 103 106 109 112 116 119 122 
5000 129 132 136 139 143 147 150 154 158 
6000 165 169 173 176 180 184 188 192 196 

7000 204 209 213 217 291 296 230 234 939 
8000 247 252 257 261 266 270 275 280 284 
9000 294 299 304 308 313 318 323 328 333 
10000 343 349 354 359 365 370 375 381 386 
| 11000 397 402 408 414 419 425 431 436 442 
12000 454 460 465 471 477 483 489 495 501 
| 13000 514 520 526 532 539 545 552 558 564 
| 14000 577 584 590 597 604 610 617 624 631 
am 
| 15000 644 651 658 665 672 679 686 693 700 
~ 16000 715 722 729 736 744 751 759 766 774 
17000 788 796 804 812 819 827 835 842 850 
| 18000 866 874 882 890 899 906 914 922 930 
19000 946 955 963 971 980 988 997 1005 1014 

50,000 lb EXCESS WEIGHT 

0 0 2 4 6 n 10 12 14 16 

1000 21 23 25 28 30 32 35 37 40 

2000 45 48 50 53 56 59 61 64 67 

3000 73 76 79 82 85 88 91 94 97 

4000 104 107 111 114 117 121 124 128 131 

5000 138 142 146 149 153 157 161 165 169 
6000 176 180 184 188 193 197 201 205 209 

| 7000 218 222 226 231 235 240 244 249 253 
8000 263 267 272 277 282 286 291 296 301 
9000 311 316 321 326 331 336 342 347 352 
10000 363 368 373 379 384 390 395 401 407 
| 11000 418 423 429 435 441 447 453 458 464 
12000 476 482 489 494 501 507 513 519 526 
13000 538 545 551 558 564 571 577 584 590 

14000 604 611 617 624 631 638 645 652 659 

15000 673 680 687 694 701 708 716 723 730 

16000 745 752 760 767 775 782 790 798 805 
17000 821 828 836 844 852 860 868 876 884 

18000 900 908 916 924 933 941 949 957 966 

19000 983 991 999 1008 1016 1025 1034 1042 1051 

55,000 lb EXCESS WEIGHT 

0 0 2 4 7 9 11 13 16 18 

1000 23 25 28 30 33 35 38 41 43 

2000 49 52 55 57 60 63 66 69 72 

3000 78 82 85 88 91 95 98 101 105 

4000 111 114 118 122 126 129 133 137 140 

5000 148 152 156 160 163 167 171 175 180 

6000 188 192 196 200 205 209 213 218 229 

7000 231 236 240 245 249 254 259 263 268 

8000 278 283 288 292 297 302 308 313 318 

9000 328 333 338 344 349 354 360 365 371 

10000 382 387 393 398 404 410 415 421 427 

11000 439 445 451 456 462 468 475 481 487 

12000 499 505 512 518 524 531 537 543 550 

13000 563 570 576 583 590 596 603 610 617 

14000 630 639 644 651 658 665 672 680 687 

15000 701 708 716 723 730 738 745 753 760 

16000 775 783 791 798 806 814 821 29 837 

17000 853 861 869 877 885 893 901 910 917 

18000 934 942 950 960 967 976 984 993 1001 
| 19000 1019 1027 1036 1045 1053 1062 1071 1080 1089 








EXAMPLE: Ton miles per round trip at depth of 12,500 ft with 4%-in., 20.0 lb drill pipe and 50,000 Ib excess weight = 507. 
Courtesy Wickwire Rope, The Colorado Fuel and Iron Corp: 
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In every industry there’s one outstanding valve 
that bears the brunt of service. In petroleum, it’s 
the 150-pound cast steel wedge gate. As a pioneer 
in its development, Crane is proud to have helped 
set the high quality standards of modern steel 
valve design. 


































Take Crane Exelloy—“X”’ trim—for example. 
In the early days of oil refining, many metals and 
metal combinations were tried for seating surfaces 
and found wanting. Crane Exelloy, adopted more 
than 25 years ago, set a new record of usefulness 
and satisfaction. So remarkable was its perform- 
ance that this class of material (roughly designated 
as 112 to 13 per cent chrome) became the recog- 
nized staple valve trim in the petroleum industry. 


MTT LL LLL LLL 


And yet, Crane still manages to come up with 
“X” trim of superior quality. It’s done with bars 
and billets that meet the most rigid specifications, 
and with manufacturing techniques that develop 
the best characteristics of material for each com- 
ponent part. 


It’s you, the Thrifty Valve Buyer, who benefits 
from Crane Co.’s steady pioneering in better valve 
design. You get bigger value through longer-last- 
ing service and lower maintenance cost. And you 
get it in every Crane valve. 


Crane 150-Pound Cast Steel Gate Valves 
are available in a complete range of sizes 
with screwed, flanged, or welding ends. 
Check your Crane Catalog—or ask your 
Crane Representative for full information. 






/ \ 
Jail, 


THRIFTY 
BUYER 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


Workhorse of the Oil Industry 
CRANE 150-POUND STEEL GATE VALVES 


VALVES + FITTINGS © PIPE © PLUMBING + HEATING 
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THE PETROLEUM ENGINEER’S CoNTINUOUS TABLES 


(INSTALLMENT No. 191) 


P 425. 


Sheet 24 




































TON MILES 


4'/2-in. drill pipe — 20.0 Ib per foot 





60,000 Ib EXCESS WEIGHT 





200 




































































DEPTH 0 100 300 400 500 600 700 800 900 
0 0 2 5 7 9 12 14 17 19 22 
1000 25 27 30 33 35 38 41 44 47 50 
2000 53 56 59 62 65 68 71 74 78 8] 
3000 84 87 91 94 98 101 105 108 112 115 
4000 2 =i — ss 18680 134 138 4206 149 153 
5000 157 161 165 170 174 178 182 186 191 195 
6000 199 203 208 212 217 221 226 230 235 240 
7000 244 249 254 259 263 268 273 278 283 288 
8000 293 298 303 308 313 319 324 329 334 340 
9000 345 350 356 361 366 372 378 384 389 395 
10000 401 406 412 418 424 430 435 441 447 453 
11000 459 466 472 478 484 490 497 503 508 515 
12000 522 528 535 541 548 554 561 568 574 581 
13000 588 594 601 608 615 622 629 636 643 650 
14000 _ 657 664 671 678 686 693 700 707 715 722 
15000 730 737 744 752 760 767 775 782 790 798 
16000 806 813 821 829 837 845 853 861 869 877 
17000 885 893 901 910 918 926 935 943 951 960 
18000 968 977 985 994 1002 1011 1020 1028 1037 1046 
19000 1055 1063 1072 1081 1090 1099 1108 1117 1126 1135 
EXAMPLE: Ton miles per round trip at depth of 12,500 ft with 4%-in., 20.0 Ib drill pipe and 60,000 Ib excess weight — 554. 
TON MILES 5-in. drill pipe — 19.5 Ib per foot 
~~ 15,000 Ib EXCESS WEIGHT — : wales : a 
0 0 2 2 3 3 4 5 6 6 7 
1000 8 9 10 12 13 14 15 16 18 19 
2000 20 21 23 24 26 27 28 29 31 33 
3000 34 36 38 39 41 43 45 46 48 50 
4000 52 544i _ 58 60 62 64 66 68 70 
5000 71 73 76 78 82 84 87 89 92 94 
6000 96 100 102 105 107 110 113 116 118 120 
7000 122 126 130 133 136 140 143 146 150 152 
8000 155 158 161 164 168 172 175 178 181 184 
9000 188 192 196 200 205 210 213 216 219 222 
10000 226 230 234 238 242 246 250 255 260 265 
11000 270 273 276 280 284 288 294 300 306 312 
12000 318 323 328 333 338 344 348 352 356 360 
13000 364 368 372 376 380 385 390 395 400 405 
14000 410 415 420 425 430 435 440 446 452 458 
15000 464 470 476 481 487 493 499 504 510 516 
16000 522 525 534 540 546 552 558 565 571 577 
17000 583 590 596 602 609 615 622 628 635 641 
18000 648 654 661 668 675 681 688 695 702 709 
19000 716 722 730 737 744 751 758 765 772 779 
20,000 Ib EXCESS WEIGHT ; 
0 2 3 4 5 6 7 8 8 9 10 
1000 10 11 13 14 16 17 18 19 20 22 
2000 24 26 27 28 30 31 33 35 36 38 
3000 39 42 44 45 48 49 51 53 55 56 
; 4000 58 61 63 66 67 70 73 75 7 7 
5000 81 4 86 89 92 95 98 100 103 106 
6000 108 112 114 118 120 124 126 129 132 134 
7000 137 141 144 148 151 156 158 162 165 168 
8000 172 175 178 182 186 190 193 196 199 203 
9000 207 211 215 219 223 228 231 234 238 242 
10000 246 250 254 258 262 266 271 276 281 286 
11000 291 295 299 303 307 312 317 322 327 332 
12000 337 341 345 349 353 358 363 368 373 378 
13000 383 388 393 398 403 408 413 419 425 431 
14000 436 441 446 451 457 463 469 = 475481 487 
15000 493 499 505 510 516 522 528 534 540 546 
16000 552 556 565 571 577 584 590 596 603 609 
17000 615 622 628 635 642 648 655 662 668 675 
18000 682 689 696 702 709 716 723 730 737 744 
19000 752 766 773 780 788 795 802 817 


759 


810 





EXAMPLE: Ton miles per round trip at depth of 12,500 ft with 5-in., 19.5 lb drill pipe and 15,000 lb excess weight = 344. 


Courtesy Wickwire Rope, The Colorado Fuel and Iron Corporation 
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Multiple SEALING Action? 


& 
‘ 








multiplied by Line Pressure 


a 
Pi 





on 
_AS‘a full opening conduit type valve, Grove SEAL 
” ih 


“O” RING Gate Valve provides an impassable seal 





that shuts off bubble-tight without resorting to 


wedges, plugs, lubricants or other packing devices. 






Streamlined inside and outin 
a broad range of sizes for 
pressures up to 10,000 Ibs. 


Positive dead-tight sealing action of polished port- 
PEE | plate and seats is augmented by flexibly resilient 


Simplest of all High-Pressure Gate “O” ring seals, retained within seat ring assemblies. 
Valve Designs. Opens easily— 
closes dead-tight with far less 


torque on hand wheel. action. The more pressure the greater the seal. Get 


Pressure in either direction of flow multiplies sealing 


full details, today. 


Write for new SEAL-"O”"-RING engineering bulletin No. G 53. 


ZROVS Available through leading 


Oil Field Supply Stores 


GROVE SEAL-= =RING Gate Valves 


eeesveveeeeeeeeeevoeeeeeaoevnee eee eeweveeeeoenaneeveve *eereeseeeveeweeeoeeseeeeesueeeeoeeseeeveeeeeseeeeeee & 


GROVE REGULATOR COMPANY - 65th & Hollis Sts., Oakland 8, Calif. 
HOUSTON + LOS ANGELES + NEW YORK 
Southwest Division Offices 


CORPUS CHRISTI, TEXAS, 1522 South Staples St. + ODESSA, TEXAS, 2604 Kermit Highway + DALLAS, TEXAS, 1334 Fidelity Union Life Bldg. 
TULSA, OKLAHOMA, 318 Thompson Bldg. + LAFAYETTE, LOUISIANA, 101 Berkeley Street 
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THE PETROLEUM ENGINEER'S CONTINUOUS TABLES (INSTALLMENT No. 191) Sheet 4 
PIPE LINE COEFFICIENTS FOR GAS FLOW—VALUES OF d?# 
Nominal Wall Lb. per ft.| Inside 2.5 Nominal Wall Lb. per ft.| _ Inside a 
size.in Thick- | plain ends | diameter. e" size, in. Thick- | plain ends | diameter. | d** 
ness. in. . in ness, in din. | 
Steel pipe Steel pipe 
16 0.180 15.640 967 .3682 2 0.21875 23.5625 2,694. 9671 
| 0.185 15.630 965 8230 0.222 23.556 2 ,693 . 2081 
0.1875 15.625 965 .0504 0.234 3.53% 2 686.253 
5 me, 0.189 15.622 964.5871 0.238 2 ,683 .9722 
ae 0.194 15.612 963 .0444 0.245 2 ,679.9796 
0.203 15.594 960.2710 0.250 2 ,677 321 
0.21875 15.5625 955.4291 0.259 2 ,672 . 0086 
0.222 15.556 954.4316 0.272 2 ,664.333 
0.234 39.40 15.532 950.7548 0.28125 2 659.3671 
0.238 40.06 15.524 949 .5307 0.284 2 ,657 . 8074 
0.250 42.05 15.500 | 945 . 8652 0.301 2 ,648.1756 
0.259 43.54 15.482 | 943.1217 0.3125 79.05 2 ,641 .6726 
0.270 45.35 15.460 939.7748 0.330 83 .42 2 ,631.7964 
0.28125 | 47.21 15.4375 936 . 3602 0.340 85.91 2 ,626. 1606 
0.284 47 .66 15.432 935 .5252 0.34375 84 2 ,625.5621 
0.300 50.30 | 15.400 930.6830 0.375 94.61 2 606.4988 
0.302 50.63 15.396 | 930 .0790 0.40625 {102.36 2 ,589.0174 
0.3125 52.35 15.375 | 926.9104 0.4375 {110.09 2 571.6053 
0.330 55.22 | 15.340 921.6447 0.46875 |117.80 2 554.2651 
0.340 56.86 | 15.320 918.6434 0.500 125.49 2 ,536.9942 
0.34375 | 57.47 | 15.3125 917.5196 0.5625 /|140.80 2.502.665 
A.P.1. 16 in. 0.375 62.58 |} 15.250 908.1854 
0.401 66. 80 15.199 900.6115 26 0.21875 3,3 
0.40625 | 67.65 15.1875 898.9241 0.222 3,< 
0.4375 72.71 | 15,125 } 889 .6896 0.234 PB 
0.46875 | 77.75 | 15.0625 886 .6310 0.238 3,2 
0.495 81.96 15.010 872.8745 0.245 3,% 
0.500 82.77 | 15.000 | 871.4216 0.250 3, 
0.5625 | 92.74 14.875 853.2800 0.259 3,: 
| 0.272 3,4 
A.P.I. 17 im 0.393 69.70 16.214 | 1,058 . 5222 0.28125 3,3 
| 0.284 3,3 
ls 0.21875 17.5625 1 ,292.6054 0.301 3,2 
0.222 | 17.556 | 1,291.4095 0.3125 | 93.00 3 
0.234 | 17 .532 | 1,287 0.330 97.76 ‘ 
0.238 17.524 | 1,285.5322 0.340 100.48 3, 
0.245 | 46.45 17.510 1, 282.9663 0.34375 |101.50 3, 
0.250 47.39 17.500 1,281 .1354 0.375 110.00 3,2 
0.259 49.07 17.482 1 ,277.8144 0.40625 |118.50 3, 
) 0.28125 | 53.22 | 17.4375 1 ,269.7275 0.4375 |127.00 3, 
0.284 53.73 17.432 1 ,268.7265 0.46875 |135.50 3, 
0.300 56.71 | 17.400 1 ,262.9116 0.500 143.00  e 
0.310 58.56 17.380 1,259. 2864 0.5625 /|160.00 3, 
0.3125 59.03 | 17.375 1,258.3806 0.625 177.00 3, 
0.340 64.12 17.320 1,248.4461 0.750 210.00 24 
0.34375 | 64.82 17.3125 1 ,247 .0948 
0.375 70.58 | 17.250 1 235.8701 28 0.21875 3 ,¢ 
“i 0.40625 | 76.33 | 17.1875 1 ,224.7059 0.222 3,§ 
: A.P.1. 18 in. 0.409 76.84 17.182 1 ,223 .5479 0.234 3,§ 
| 0.4375 82.06 17.125 |} 1,213.6025 0.238 3 ,f 
® | 0.46875 | 87.76 17.0625 1,195.6575 0.245 3,9 
. 0.500 | 93.45 17.000 | 1:191.5775 0.250 3" 
0.5625 (104.75 | 16.875 1 172.4908 0.259 3, 
] | | 0.272 3,$ 
we 0.21875 | 19.5625 1 ,692.6261 0.28125 3 
0.222 19.556 1 ,691.2191 . 284 3,¢ 
0.234 19.532 1 686.0358 0.301 3,9 
0.238 19.524 1 684.1926 0.3125 |101.00 3 ,§ 
0.245 19.510 1 ,681 . 2926 0.330 106 .04 3 ,{ 
0.250 19.500 1 ,679. 1384 .340 108.92 3 4 
Dutin 0.259 19.482 1 675.2660 0.34375 |110.00 3.8 
s for 0.272 57.30 | 19.456 1 ,669 .6831 .375 119.00 3 
0.28125 | 59.23 19.4375 1 ,665.7161 0.40625 |128.00 3! 
) Ibs. 0.284 59.80 19.432 1 664.5383 0.4375 {138.00 3 
0.300 63.11 19.400 1 ,657 .6939 0.46875 |147.00 3,8 
0.3125 65.70 19.375 1 ,652 .3586 .500 156.00 3 
0.340 71.39 | 19.320 1 ,640.€570 0.5625 |174.00 3, 
0.34375 | 72.16 | 19.3125 1 ,639 .0653 625 192.00 | 3, 
0.375 78.59 19.250 | 1,625.8363 0.750 228.00 | 3 
4.P.1. 20 ia. 0.409 85.58 | 19.182 1 611.5167 i : 
0.437 91.40 | 19.125 | 1,599.5710 30 0.21875 4,751.743 
9.46875 | 97.77 19.0625 | 1,586.5355 0.222 4,749 .1326 
0.500 104.13 | 19.000 1 573.5626 0.234 | 4,739.4978 
0.5625 |116.77 | 18.877 1 547.8096 0.238 | 4,736. 287¢ 
0.245 | 4:730.6739 
23 0.21875 21.5625 2 ,158.9761 0.250 | 4,726.667 
0.222 21.556 2,157 .3495 0.259 4,719. 46( 
0.234 21.532 2,151.3495 0.272 4,709 .0630 
0.238 21.524 2,149.3520 0.28125 4,701 .671 
- 0.245 21.510 2,145.8581 0.284 4 699.476 
g 0.250 21.500 2,143 .2658 0.301 4 685.9161 
0.259 21.482 2,138.8818 0.3125 |108.00 | 4,676.7570 
0.272 21.456 2 132.4163 0.330 113.60 4 662.8376 
0.28125 21.4375 2,127 .8230 0.340 116.80 29.320 4:654.89 
0.284 | 21.432 2,126.4578 | 
0.301 69.75 | 21.398 2,118.0341 30 0.34375 118.006 29.3125 4,651 .920% 
0.3125 72.38 21.375 2,112.3471 0.375 128.000 29.250 4 627.1628 
cos 0.340 78.65 21.320 2 .098.7850 0.40625 |138.000 29.1875 4 602. 484( 
0.343875 | 79.50 21.3125 2 ,096.9401 0.4375 |148.000 29.125 4,577 . 8791 
0.375 86.60 21.250 2,081. o 0.46875 |158.000 29.0625 4,553 .365 
0.400 92.27 21.200 2 ,069 .3780 0.500 }167 .000 29 .000 4 ,528.9240 
0.40625 | 93.69 21,1875 2 ,054. 4687 0.5625 (187.000 28.875 4,480 .2784 
+ 0.4375 | 100.75 | 21.125 2,051. 1236 0.625 (206.000 | 28.750 4,431 .946( 
0.46875 | 107.79 21.0625 2 035.9860 0.750 245.000 | 28.500 4,336.2300 
0.500 114.81 21.000 2 020.9163 
Set | 0.5625 [128.78 20.875 1 ,990.9772 | 
This group of tables was prepared by P. McDonald Biddison in connection with the article, ‘““Computing Gas Flow in Pipe Lines,’ pub 
lished in the August, September, and October, 1941, issues of The Petroleum Engineer. 
As the general equation for the flow of gas in long lines involves a knowledge of the exact value of the internal diameter of the pipe, d, 
raised to the 2.5 power, these tables should facilitate flow calculations. 
See sheet 5, column 2, of this series (P 622.001.) for similar data on cast iron pipe. 
== es ee - = 
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: Hand tools Page wtigraphing 
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“ey Glass-window Groceries Hammers 
Flashlights Flint paper Furniture 
Filters = —Fittings Fixtures 
Electric switches Files hiims 
pa Drugs Enamel 


EME Dairy Products Desks Drills 


Crayons, Culvert pipe Cutlery 


G Concree ‘ 
C\oth-wire 


Clocks 
Cement 


Building paper 
Brushes and brooms 


Brake lining 
Blue 


Belting - — 


parrels 
Awnin®® 
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If you were to jot down all the different kinds of goods 
and services Standard Oil Company of California buys, your 
shopping list would be about 50,000 items long. Over the 
years, we’ve been growing as a customer as well as a supplier 
here in the West. 


But the most important aspect of our ‘‘shopping,”’ we be- 
lieve, is where we do it. You might think that a large company 
like Standard would centralize its buying in a few big cities. 
Actually, our purchases are made in hundreds of Western 
communities. The almost infinite variety of Standard’s 
needs—from paper clips to propellers, from produce to 
professional services—has made the Company an important 
factor in the economic well-being of Western towns and cities. 


Last year, once again, Standard was a very good customer 
for a great many firms—more than 10,000 suppliers, both 
large and small, to whom we paid more than $125,000,000. 
We’ve always bought locally wherever possible and practical. 
We do it not only because it’s good business for Standard, 
but also because it helps the growth of the West. We know 


that our long-run prosperity depends on that of the com- 
munities we serve. 


Electric motors 


Brick 
printing supplies Brie 





ort story of a long shopping list 


Cor'ss Cdtvet s 
Compwomeers 
ch doe C\eaners 
Cham Cheats 


Compressors - yarns 


Caxpet for offices 
Builders hariwere 
Brief cases 
Bolts end ete 
Bits- anilling 


Canvas 
Cable 
Brushes - paint 


Bushings Bearings 
elts- fa" Bag? 
°3 etylen é at » 
mobiles Aa oe 
A ute jum per See 


Ashe 









© Corn 
Beans | - eee 
—___| Mit PEARs © 
2. 
| CHEESE | BACON 
a | 
| BEEF | BUTTER Ff 


| BEETS | PEACHES 


From groceries to drilling pipe, Standard’s pur- 
chases in local communities mean business to 
merchants all through the West. 











We buy building materials—lumber, roofing, 
plumbing, carpentry, and supplies for our oil 
fields, refineries, plants, and offices. 





We also use the services of doctors, nurses, phar- 
macists, lawyers, engineers, surveyors, drilling 
contractors, geophysicists and many others. 


STANDARD OIL COMPANY OF CALIFORNIA plans ahead to serve you better 
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THE PETROLEUM ENGINEER'S Continuous Tastes (INSTALLMENT No. 191) Sheet 5 
PIPE LINE COEFFICIENTS FOR GAS FLOW—VALUES OF d?* 
Nominal Wall Lb. per ft.| Inside 2.5 , 
size, in. Thick- | plain ends | diameter, i Nominal Thickness Inside | "eee 
ness, 1n. » In. size diameter } 
Steel pipe Cast iron pipe 
36 0.21875 35.5625 7 ,541.9000 | 144 McWane 0.19 0.870 0.7060 
0.222 35.556 7 ,538.4544 | 144 McWane 0.22 1.060 1.1561 
0.234 35.532 7,525.7414|2  McWane 0.25 1.500 2.7557 
: Pom aged orgs 3  McWane 0.31 2.380 8.7386 
° ; .0 ; 
0.250 35.500 7.508. 8086 3 5. DeLavaud 0.33 3.140 17.4713 
0.259 35.482 7.499.2931]3 8S. DeLavaud 0.36 3.080 16.6486 
0.272 35.456 7 485.5603 .W.A. 0.39 3.020 15.8496 
0.2812 35.4375 7.475 A.W.A. 0.42 3.120 17.1944 
5 -437 ,475. 
35.432 7 472.9000 A.W.A. 0.45 3.060 16.3796 
9 301 * 35.398 7 454.9862 A.W.A. 0.48 3.000 15.5885 
° 5 3.000 375 , 442.8800 ‘ 
0:330° |is9"720 | 35:30 | Flazacseas | — & Betaveud 2 im nae 
0.340 |143.560 | 35.320 7 413.9864 AG.A 0:40 4.000 33 0000 
0.34375 |145.000 35.3125 7 ,410.0525 AW.A —_ 0.42 3.960 31 206 0 
‘ 157.000 | 35.250 7,377 .3068 re 0°45 4100 + 
0.40625 |169:000 | 35.1875 | 7,344.6483 C 0.48 4.040 32 806 . 
0.4375 |181.000 | 35.125 7 312.0780 D 0°52 3°960 312060 
0.46875 |193.000 35.0625 7,279 .5966 i : esau 
0.500 205.000 35.000 7 , 247.1966 16 S. DeLavaud 0.37 6.160 94,1785 
0.5625 (229.000 34.875 7,182.6633 8. DeLavaud* 0.43 6.040 89 .6587 
0.625 253.000 34.750 7,118.4754 A.W.A. —A 0,44 6.020 88.9183 
0.750 299 .000 34.500 6 991.1371 B 0.48 6.140 93.4159 
0.875 348.000 34.250 6 ,865.1730 C 0.51 6.080 | 91,1505 
1.000 580.000 33.000 6 255.8275 D 0.55 6.000 88.1817 
| 8 §. DeLavaud 0.42 8.210 193.1337 
8S. DeLavaud 0.46 8.130 188.4631 
Se end ere 183.8611 
F 25 36 -G.A,. 0.45 8.150 189.6243 
e 2.33a05 oes i eae A.W.A. —A 0.46 8.130 | 188.463 
0.222 41.556 | 11,132.2846 | 8.4 
0.234 41.532 11,116.7289 b 0.51 8.030 182.721 
C 0.56 8.180 | 191.374 
0.238 41.524 11,110.8692 wb 
0.245 41.510 11,101.5031 D 0.60 8.100 | 186.729 
0.250 41.500 11.094.8210 3 | 29. 991 
0.259 41482 | 11,082:7959| 10 §- Delavaud rae ioe «=| Ss Sao pane 
. gap 8S. DeLavaud 0.52 10.06 320.9926 
0.272 41.456 = | 11,065.4351 8. DeLavaud 0.57 0.996 313.075 
0.28125 41.4375 | 11,053.0967 AGA * 0°49 10:12 | 308" s002 
41.432 | 11,049.4275 yy 0:50 10.10 |  394°1999 
0.301 41.398 | 11,026.7741 — 0.57 9°96 313.0750 
ey 149.000 or oo eee oan e 0.62 10.16 329.029 
0. 156.840 .340 988. : 319 399¢ 
0.340 161.320 | 41.320 | 10'974.8810 ° 0.68 10.06 519.3906 
0.34375 |163.000 41.3125 10 ,969.9290} 12 S. DeLavaud 0.50 12.20 519.8757 
0.375 177.000 41.250 10 ,928.4861 S. DeLavaud 0.57 12,06 505.0894 
0.40625 |191.000 41.1875 10 ,887 . 1404 8. DeLavaud 0.62 11.96 494 6841 
0.4375 |204.000 41.125 10 ,845.8800 0.54 12.12 511.3951 
0.46875 |218.000 41.0625 /|10,804.7190 0.62 11.96 494.6841 
0.500 232.000 41.000 10,763 .6561 Cc 0.68 12.14 513.507 
0.5625 |260.000 40.875 10 ,681.8010 D 0.75 12.00 498 . 8305 
°. Eee | Sere | Scere &, Delevend 0.48 14.34 778.7050 
0.750 (342.000 | 40.500 10,438 .4856 778.7050 
8S. DeLavaud 0.55 14,20 758.9633 
0.875 398.000 40.250 10 ,301.8409 & ilaee 0°62 14°06 741 2476 
1,000 451.000 40.000 10,119.2890 re age 0.57 14.16 7544984 
B 0.66 13.98 730.7486 
Cc 0.74 14.17 755.8312 
D 0.82 14.01 734.6751 
43 0.21875 47.5625 | 15,601.3369 , 1 .082..5758 
0.222 471556. | 15,596.0000]'° §° Deravaud 0:60 16:20 1056-800 
0.234 47 .532 15,576 .3369 8. DeLavaud 0.68 16.04 1.030. 4121 
0.238 47.524 15 ,569.7814 A.W.A. —A 0.60 16.20 1/056. 3005 
0.245 47.510 15 ,558.3118 B 0.70 16.00 1 030.4121 
0.250 47.500 15,550. 1290 Cc 0.80 16.20 1 ,056 .3005 
. a cS i. aoe cee D 0.89 16.02 1,027 .2031 
0.27% . 549. .G.A. * y i 1 ,036 . 8477 
0.28125 47 .4375 15 ,499 .0286 A.G.A 0.68 16.06 
0.284 47 .432 15 ,494.5322]18 S. DeLavaud 0.56 18.38 1 448.3143 
0.301 47.398 15 ,466.7829 S. DeLavaud 0.65 18.20 1 413.1182 
0.3125 |172.000 47.375 15 ,448.0249 8. DeLavaud 0.74 18.02 1 ,3878. 4371 
0.330 180.960 47.340 15 ,419.5177 AW.A. — 0.64 18,22 l ,417 .0036 
0.340 186.080 47 .320 15 ,403 .2350 0.75 18.00 1 374.6158 
0.34375 |188.000 47.3125 15 397.1312 Cc 0.87 18.18 1 ,409 . 2395 
0.375 : 204.000 47.250 15 346.3286 D 0.96 18.00 1,374.6158 
0.40625 |220.000 | 47.1875 | 15,206.6338 14 9. DeLavaud 0.58 20.44 1 888.9709 
0.4375 (236.000 47.125 15 ,245.0386 & Dele d* 0:68 2024 1'843 0042 
0.46875 |252.000 47.0625 | 15,194.5385 igh toe tain : : oe 
8. DeLavaud 0.78 20.04 1,797 .8120 
0.500 266.000 47.000 15,144. 1463 iv. 0.67 20 26 1'847 5600 
0.5625 (298.000 46.875 15 ,043 .6528 ——, B 0.80 2000 1 788 3543 
0.625 (330.000 | 46.750 | 14,944.5567 C 092 30°33 1°838 4551 
0.750 [394.000 | 46.500 | 14,744.5828 D 88 20°00 1788: 8543 
0.875 458.000 46.250 14,547 .2000 . = ’ — 
1.000 520.000 46.000 14,351.4073 }24 S. DeLavaud 0.64 24.52 2 ,977.1541 
8S. DeLavaud 0.76 24,28 2 ,904.8360 
8. DeLavaud 0.88 24.04 2 ,833 .5856 
A. —A* 0.76 24.28 2 904.8360 
B 0.89 24.02 2 ,827 .6948 
Cc 1.04 24.24 2 ,892.8873 
This group of tables was prepared by P. McDonald Biddison in con- D 1.16 24.00 2 ,821.8117 
| nection with the article, “Computing Gas Flow in Pipe Lines,” pub-|30 A.W.A. —A 0.88 29.98 4 921.2909 
li i i B 1.03 29.94 4 904.8921 
| lished in the August, September, and October, 1941, issues of The C 1°20 30,00 4°929 5045 
| Petroleum Engineer. D LaF 30.00 4 929.504 
: ‘ : ‘ A.G.A. bd 0.85 30.04 4,945.9511 
As the general equation for the flow of gas in long lines involves a |_ . 2 if 
| knowledge of the exact value of the internal diameter of the pipe, d, 36 oS —A, 2-3 oa soe sano 
| raised to the 2.5 power, these tables should facilitate flow calculations. |42 A.W.A. —A 1.10 42.00 11 ,432.0289 
A.G.A. bi 1.07 42.06 11 472.9024 ] 
| See sheet 5, column 2, of this series (P 622,001.) for similar data on |48 A.W.A —A* 1.26 47.98 15 945.9524 
| east iron pipe. 54 AW.A. —A 1.35 53.96 21 388.4729 
“Also A.G.A. Standard. 60 A.W.A. —A 1.39 60.02 27 ,908.7244 
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“I wanted V-Belts loaded with guts... 


? 


and | sure got ‘em in U.S. Rainbow 


says “Red Royal - 


“I know what I’m talking about,” says this hard-driving toolpusher. 
“Latest case I know is a Texas contractor* who put Rainbow 
V-Belts on a compound drive. So far he’s used them 43 months 
and has drilled over 218,970 feet of hole, moving from location 
to location. The brand of belts used before that failed after three 
wells. You can see why Rainbow’s for me. That goes for anything 
in the “U.S.” oil field specialty line—like, for instance, U.S. Royal 
4 Rotary Hose.” 

Every U.S. Rainbow V-Belt has the unique Equa-Tensil Cord 
Section — the United States Rubber Company development that 
enables each cord to pull its full share of the load—for extra power. 
Rely on “U.S.” to give you quality and help you in the fight 
against downtime. 



















Developed by Science — 
Proved by Drillers 





























att 





*Stringer & Richards Drilling Co., Corpus Christi»Texas 


Available in all FIELDS at SUPPLY STORES 
WER 


PRODUCT OF WS a SORNCE 
ANS WWROWS 
st 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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One of the most difficult problems in corrosion 
control of cooling water systems is the con- 
tinuance of pitting and tuberculation. But 
these troublesome conditions can now be 
eliminated quickly and effectively with the 
Betz Dianodic* method of corrosion inhibition. 


For example, a midwestern oil refinery with a 
circulation rate of 40,000 gallons per minute 
employed “conventional” chromate treatment 
of the cooling water system. Inspection after 
10 months operation showed satisfactory con- 
trol of scale and general corrosion, but pitting 
and tuberculation was so serious that it was 
necessary to “fill-in” the end-around baffles 


by welding. 


After a thorough engineering survey, Betz 
Engineers recommended the new Dianodic 
method of cooling water control. Here’s what 
happened: After another 10 months operation, 
test specimen data showed average penetration 
values were reduced to 0.001 inch per year. 


Of greater importance, the maximum depth of 


the infrequent pits amounted to only 0.02 
inch per year. And, the welded baffle ends 
were in perfect condition with the original 
welding marks clearly visible! 


*Betz Service Mark 























Want Complete 


Protection Against 


Water-side Scale 


and Corrosion? 


The Dianodic method, developed by Betz 
kingineers, is a system of combining two anodic 
inhibitors in such a way as to effectively eliminate 
pitting and tuberculation and at the same time 
provide protection against general corrosion 
and scale. It is just one of the many advanced 
developments produced by Betz... the result 
of sound engineering and progressive research 
in water conditioning for over a quarter of a 
century. We'd be pleased to show you how 
you can obtain similar results in your plant. 
Write today, there’s no obligation of course. 
W. H. & L. D. BETZ, Gillingham and Worth 
Streets, Philadelphia 24, Penna. In Canada: 
BETZ Laboratories Limited, Montreal 1. 


Betz Technical Paper 
No. 125 gives full details 
of the Dianodic Method. 


May we send you a copy? 


BETZ 


GM ALL WATER PR OBC EMS =) 






CONS ULATETARN IG 


, 
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VAPOR PRESSURE CHART FOR VOLATILE HYDROCARBONS’ 





UII I | 


ra ae! tt 


+ + - - 0 + + 002 + 00r + 
a 


PULP Pitti iii ee ee ee ee 
$+ fI- 01 - () S+ Ol+ 02+ O€+ Ov+0S+ 


s- 
SLIOAINIIN FIdNODOWHNIHL NVLNVLSNOD- Y3dd0O).LN3NI13-€ YOI SLIOAITIIN 


1From article, “Vapor-Pressure Chart for Volatile Hydrocarbons,” by R. Vincent Smith, U. S. Bureau of Mines, to appear in the Febru- 


ary, 1948, issue of The Petroleum Engineer. 
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ANOTHER Prokbis Fare CASE HISTORY 
COMPLETELY 


PX pce) JV Wiles 
PIPELINE STATION 
USING LCP... 








Want top 
; » Performance ? 
ORGANIZED IN THE ~ 5 go *PEP 
| 


INTEREST OF GREATER in "53 
SERVICE TO THE 


PETROLEUM INDUSTRY 


} 


Petroleum Electric 
on Power Association 


Lp ie 


a 
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CORRECTIONS TO CONVERT UNCORRECTED VAPOR PRESSURES TO 
REID VAPOR PRESSURES 
: Initial air Corrections in |b. per sq. in. for various temperatures as calculated 
temperature. : for normal barometric pressures of: 
deg. fahr. | | | ; 
760 mm. 745 mm 700 mm. 650 mm 600 mm 
/ 32 —2.9 —2 9 —27 —2.6 —2 5 
34 —2.8 —2.8 —2.6 —2.5 —2.4 
36 —2.8 —2.7 —2 5 —2.4 —2 3 
38 —2.7 —2 7 —2.5 —2 3 —2 : 
40 —2.6 —2.6 —2.4 —2.3 —2 2 
42 —2.5 —2.5 —2.4 —2 2 —2 1 
44 —2.5 —2.5 —2.3 —2.2 —2 ] 
46 —2.4 —2.4 —2.3 —2.1 —2.0 
48 —2.3 —2.3 —2.2 —2.1 —2 0 
50 —2.2 —2.2 —2.1 —2.0 —1.9 
52 —2.1 —2.1 —2 0 —1.9 —1 9 
54 —2.0 —2.0 —1 9 —1.8 —1.8 
56 —2.0 —2.0 —1.9 —1.7 —17 
58 —1.9 —1.9 —1.8 —17 —17 
60 —1.8 —1.8 —l1 i —I 6 —1.6 
62 —1.8 —1.8 —17 —1 6 —1.6 
64 —1.7 —1.7 —1.6 —1.5 —1 5 
66 —1.6 —1.6 —1.5 —1.4 —1.4 
68 —1.5 —1.5 —1 4 —1.3 —1 3 
70 —1.4 —1.4 —1.3 —1.3 —1.2 
72 —1.3 —1.3 —1.3 —1 2 —1 2 
74 —1.3 —1.3 —1.2 —1 2 —1 1 
76 —1.2 —1.2 —1.1 —).1 —1 1 
78 —1 1 —1.1 —1.1 —10 —1.0 
80 —1.0 —1.0 —1 0 —0.¥ —0 Y 
82 —0.9 —0 9 —0.9 —0.9 —0 8 
84 —0.8 —0.8 —0 8 —0 8 —0 7 
86 —0.7 —0 7 —0 7 —07 —0 6 
88 —0.6 —O 4 —0 6 —0) 6 —0 6 
90 —0.5 —0.5 1.5 —0.5 —0.5 
92 —0.4 —0 4 —0.4 —0 4 —0.4 
94 —0.3 —0.3 -—0 3 —0.3 —0.3 
96 —0.2 —0.2 —0.2 —0.2 —0.2 
98 —0.1 —0.1 —0 | —0 1 —0 1 
100 —0.0 —0.0 —0.0 —0.0 —).U 
. 102 +0.1 +0.1 +0.1 +0.1 +0.1 
104 +0.2 +0.2 +0.2 +0.2 +0.2 
106 +0.3 +0.3 +0.3 +0.3 +0.3 
108 +0.5 +0.5 +0.4 +0 4 +0 4 
110 +0.6 +0.6 +0.5 +0.5 +0.5 
From Natural Gasoline Supply Men’s Association 1937 Handbook 
953 THE PETROLEUM ENGINEER, July, 1953 
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LAUGH with BARNEY 


Re ee ae -——‘—_ 


“I can’t marry him, Mother. He’s an 
atheist and doesn’t believe there is a 
hell.” 

“Marry him, my dear, and between 
the two of us we'll convince him.” 

7 5 + A 

“I'd like to stop off and have a drink 
with you, but I’ve got to go home and 
explain to my wife.” 

“Explain what?” 

“How do | know. I’m not home yet.” 

7 7 3 

George: “Let’s get our wives together 
tonight and have a big evening.” 

Bill: “O. K., but where shall we leave 
them?” 

7 7 5 A 

The young lawyer had just hung out 
his shingle. Though business was abso- 
lutely nil, he told his stenographer to 
appear very busy in case someone should 
happen to come in. 

Presently a man walked into the of- 
fice. The girl grabbed the phone and 
carried on an animated conversation. 
Replacing the receiver, she asked her 
visitor: “What can I do for you, sir?” 

“If you please,” he replied politely, 
“lve come to connect the telephone.” 

7 7 7 

“But, Mrs. O’Grady, where did you 
get that black eye?” asked Mrs. O’Brien. 

“By coincidence, Molly,” she an- 
swered. “Pat was let out of jail on his 
birthday and like a ninny I wished him 
many happy returns.” 


Years ago, a settler in a covered 
wagon was trekking across the billow- 
ing Kansas plains. Everywhere was 
land—grassy prairies, largely treeless, 
which looked good to the easterner who 
was tired of grubbing stumps. At one 
little settlement, the immigrant stopped 
before a real estate office. To the land 
agent, he said; “Such land! Everywhere 
we see land —land—LAND.” 

“That’s right, Stranger,” the land 
agent guffawed, “but you ain’t seen 
nuthin’ yet. You’ve only seen the top 
layer.” 

A - 

Jury Foreman: “We find the defend- 
ant gorgeous, breath-taking, sweet, lov- 
able and—oh yes, not guilty.” 

y 5 5 

“Are you the bridegroom?” 

“No ma’am, | was eliminated in the 
semi-finals.” 


7 


A 5 A 5 A 
“You remind me of a can of beer in 
my neighbor’s icebox.” 
“Just what do you mean?” 
“You're so cold and distant.” 
5 3 A 
When you see a married couple com- 
ing down the street, the one who is two 
or three steps ahead of the other is the 
one that’s mad. 
q 7 7 
“Mummy, sing me a lullaby.” 
“Hold my beer for me, and I'll try to 
get one on the radio.” 

















“What do you know! It’s oil....LANE-WELLS on the job.” 
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Accompanied by a driver, an Ameri- 
can major in a motor vehicle was 
stopped by the sentry on guard at a 
crossroads. 

“Who goes there?” 

“One American major, a one-ton truck 
of fertilizer and one buck private.” 

They were allowed to proceed, but at 
every crossroad they went through the 
same routine. 

After a time the driver asked if they 
would likely be stopped again. 

“I guess so,” replied the major. 

“Well, sir,” said the private, “the 
next time we are stopped would you 
mind giving me _ priority over the 
fertilizer?” 

y 7 5 

“IT wonder what’s the matter with our 
star basketball player—he looks so un- 
happy.” 

“It’s because his father is always 
writing him for money.” 

7 3 A 5 


“About this girl you want to marry: 
has she good connections?” asked the 
cautious mother. 

“Well, she never came apart when | 
was with her,” replied the young me- 
chanic. 

tA 7 A 

The two men were discussing their 
place of employment. “I’m a gardner at 
the Lakeview estate,” one of them said. 
“Oh,” said the other man, “you work 
for Mr. Hills?” 

“Certainly not!” replied the first 
haughtily. “Mr. Hills works for me. He 
gets up at 7:30 every morning and goes 
down to the dirty, stinking city to make 
enough money to keep the place and me 
going.” 

7 5 ty 

\ Negro couple applied for a mar- 
riage license. 

Clerk: “Married before?” 

Bride-to-be: “Yessah.” 

Clerk: “Husband deceased or di- 
vorced ?” 

Bride-to-be: “I deceased him.” 

5 5 t 

Teacher: “Willie, what does Jean 
darc mean?” 

Willie: “No light in the bathroom.” 

7 7 A 

A young coed brought charges against 
an elderly professor and had him sen- 
tenced to jail for a long term. As he was 
led away, a friend approached him. 

“IT know you're innocent,” said the 
friend. “Why did you plead guilty?” 

“Well,” admitted the professor, “The 
complaint was so flattering I just 
couldn’t resist.” 

+ A 5 7 


A man teacher in high school had 
several smarty boys in his class. While 
he was out of the room one of the boys 
drew a likeness of a jackass on his coat 
with chalk. 

When he returned to the room and 
saw the coat, he sat reflectively for a 
time, apparently deep in thought. 

“I’ve been wondering for several 
minutes, but I can’t make up my mind 
for sure which one of you boys wiped 
his face on my coat while I was out of 
the room.” 


. 
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OIL and GAS TRADE NEWS 





Clark Equipment Announces 
New Dealer in Nebraska 

The Christy Equipment Company, 
Omaha, Nebraska, has been appointed 
by Clark Equipment Company, as a 
new dealer for Clark’s fork lift trucks. 
powered hand trucks, and towing trac- 
tors. Heading the new dealership are 
Gordon K. Christy and Charles O. 
Christy. Gordon Christy has been a 
salesman for Clark Equipment Company 
for eight years. Charles Christy, for the 
past ten years has been maintenance 
superintendent for the California Poly- 
technic College. 


Detroit Offices Moved 


The Detroit office of The Garlock 
Packing Company, manufacturer of me- 
chanical packings, was moved in April 
to new and larger quarters at 2781 East 
Grand Boulevard, Detroit, Michigan. 
At the same time, the status of the 
Detroit ofice was changed from that of 
a sub-branch reporting to Garlock’s 
Cleveland office to that of a regular dis- 
trict office reporting directly to the main 
ofice in Palmyra, New York. The De- 
troit district office is under the direction 
of Edward M. Thomas, Jr.. district 
manager. 


Bendix to Provide 
Two-Way Radio Units 


The city of Baltimore Civil Defense 
Organization has awarded the Bendix 
Radio Communications Division a con- 
tract to provide and install two-way 
radio equipment in civil defense control 
centers and vehicles, it was announced 
by L. J. Straw, manager of general 
mobile sales. Specifications call for pro- 
viding and installing 16 base transmit- 
ter and receiver combinations. 


PIONEER OF PIONEERS Harry J. Crawford, center, is con- 
gratulated by William G. Skelly, Exposition president, and Fred F. 





A. G. Van Campen 


W.H. Barnes 


Clark Brothers Open 
Kansas City Office 

The opening of a new Kansas City, 
Missouri, district office has been an- 
nounced by Clark Brothers Company, 
Olean. New York. This new office has 
been established to better serve the oil, 
gas, and general industries of the Mid- 
Central states. The new office, which will 
be at 6 East Eleventh Street, Kansas 
City 6, Missouri, will be under the di- 
rection of A. G. Van Campen, former 
district manager of the Clark Tulsa, 
Oklahoma office. 

To fill the position vacated by Van 
Campen at Tulsa, Oklahoma, Clark has 
appointed William H. Barnes as district 
manager. 


Regan Appoints Distributor 


Tom Regan, president of Regan Forge 
and Engineering Company of San 
Pedro, California, recently announced 
the appointment of Mid-Continent Sup- 
ply Company of Fort Worth as exclusive 
mid-continent and export distributors of 
all Regan products. The California 
petroleum areas will continue to be 
handled out of the home plant and the 
Bakersfield service branch. The com- 
pany plans on releasing several new and 
improved products by early fall. 


Business Warned Government 
May Dominate Atomic Field 


American business was warne 
it must take the initiative in estab! 
ing private development of atomic px 
for industry. This challenge was 
by Dr. T. Keith Glennan, preside: 


Case Institute of Technology, Cl 


member, in a speech before Alun 
Company of America officials and 
scientists. The meeting honored 
granting of a Branch Charter by 
Scientific Research Society of Amex 
to Alcoa’s aluminum research 
tories, 

Dr. Glennan put his warning in viy 
terms as he said, “Unless we make it 
business—as individuals, as busin 
and professional men, and as citize! 
to think through and understand 
implications of private developm 
atomic power for industry, we will | 
most certainly that government 
dominate the field.” 


Cardwell Moves Its 
New York Office 


Cardwell Manufacturing Compa 
Inc., changed location of its New York 
office on May 1. Present address 
Park Avenue, New York 17, New York 
telephone Plaza 5-9325. W. E. Vollo 
man, assistant export manage! 
charge of the New York office. 


New Producing Firm Set Up 


Formation of a new independent pro 
ducing company has been announced 
Kenneth Rupp, Wichita, Kansas, and 
William Ferguson, Evanston, [li 
The company will be known as Rupp- 
Ferguson Company, and will ha 
offices in Wichita. 


DOWELL INCORPORATED’S Mrs. Faye Reid, left and S 


Huckieberry, right, get together with Ernestine Adams, “Oil ¥ 





Murray, president Oil Well Supply division of United States Steel 
Corporation, at the International Oil Show. 


of the Year” and managing editor of The Petroleum Eng 
discuss Dowell’s exhibit at the Oil Show. 
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Trade News 


IDECO Sells Pumping Unit 


George W. (Jack) Walton, vice presi- 
dent of IDECO, one of the Dresser In- 
dustries, has announced the sale of the 
IDECO pumping unit line to the Alten 
Foundry and Machine Works of Lan- 
caster, Ohio. Under terms of the sale, 
Alten will continue the manufacture, 
sale, and service of IDECO pumping 
units, and will also manufacture all 
spare parts for both the Alten-built 
IDECO units, and the units built by 
IDECO prior to the sale to Alten. 


Pacific Pumps to Be 
Manufactured in Canada 


Elmer J. Weis, vice president and sales 
manager of Pacific Pumps, Inc., recently 
announced the signing of an agreement 
with Hugh Harper, president of The 
Linde Pump and Engineering Co. Ltd., 
Montreal, Quebec, Canada, for the 
manufacture, sales, and servicing of 
Pacific custom-built centrifugal pumps 
in Canada. The pumps will be marketed 
under the trade name of “Linde-Pacific.” 





Old Companies Consolidated 


Consolidation of the Acme Fishing 
Tool Company of Parkersburg, West 
Virginia, with the Stardrill-Keystone 
Company was announced by Harold 
Ruttenberg, president of Stardrill-Key- 
stone. This combination brings together 
two oldest companies in the drilling in- 
dustry. Stardrill-Keystone history dates 
back to 1878. 





Parkhill Truck Company 
Under New Ownership 


Ownership and management of the 
Parkhill Truck Company of Tulsa have 
changed hands. Roy F. Parkhill, founder 
and principal owner of the pioneer com- 


Trap Briscoe 


pany, has sold his 
interest to Kenneth 
A. Owen, president, 
Trap Briscoe, vice 
president and gen- 
eral manager, and 
Howard S. Lipp, 
vice president. 

Kenneth Owen 
began his pipe line 
career with The 
d Texas Pipe Line 
Howard S. Lipp Company. After 
seven years with Texaco, he joined Burt 
Hull with the War Emergency Pipe- 
lines, Inc., which constructed the “Big 
Inch” and “Little Inch” pipe lires dur- 
ing World War II. 








FRONTIER delivers 








by truck or rail 





WHERE AND WHEN 


YOU want it 





* caustic soda 
(FLAKE, SOLID, LIQUID) 


* chlorine 











* muriatic acid 


Eeanat 





* oil well and 
industrial salt 





ANYWHERE IN THE ROCKY MOUNTAIN, MID-CONTINENT AND SOUTHWEST AREAS 









GENERAL OFFICES 
321 WEST DOUGLAS 
WICHITA, KANSAS 
PHONE 7-5215 





U. S. Buys Inco Metal 


The International Nickel Company of 
Canada, Ltd., announced that it has 
signed a contract under which the 
United States Government has pur- 
chased for quick delivery a total of 
120,000,000 Ib of metallic nickel and 
100.000,000 Ib of electrolytic copper. 
The contract is with the Defense Mate- 
rials Procurement Agency (DMPA), 
Deliveries under the contract will begin 
this December. New project in Ontario 
makes supply available, Inco reported. 


Cleco Appoints Distributors 
The Cleco Division of Reed Roller Bit 


Company, Houston, Texas, has an- 
nounced the appointment of: R. C. 
Bowers Supply Company, Inc., 7 Lang- 
don Street, Montpelier, Vermont; 
Choate Equipment Company, Inc., P. 0. 
Box 1606, Cedar Rapids, Iowa; and 
Lewis Hardware Company, 105-117 EF. 
Jefferson, Borger, Texas, as distributors 
for Cleco products in their areas. 


Carter Agents Named 

S. C. Carter Company, Inc., Los An- 
geles manufacturers of the Carter long- 
stroke hydraulic pumping unit, an- 
nounces the appointment of Bradford 
Supply Company as distributors for Illi- 
nois, Indiana, and Kentucky. Bradford 
Supply Company will handle sales and 
service of the Carter units from their 
branches at Irvine, Oil Springs, Owens- 
horo, Princeton, Robinson, and Salem. 


FINEST 


The Palace, renowned 
for its exquisite rooms and 
appointments, superb 
attestelam-velemaelccacthelelane 


100 ROOMS + 700 BATHS 


EDMOND A. RIEDER, 


GENERAL MANAGER 


GEARED TO 
SERVE THE 
OIL INDUSTRY 





TELETYPE SF-706 
TELEPHONE EXBROOK 2-8600 








Wichita, Kansas © Denver City, Texas © Midland, Texas © Denver, Colorado 
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Vacuum Equipment Section 
Obtained by Consolidated 


Formal acquisition of the vacuum 
equipment department of Eastman 
Kodak’s distillation products industries 
of Rochester, New York, by Consoli- 
dated Engineering Corporation of Pasa- 
dena, California, was announced by 
Philip S. Fogg, president. The new com- 
pany will operate under the name of 
Consolidated Vacuum Corporation, a 
wholly owned subsidiary of Consolidated 
Engineering Corporation. Steps are now 
underway to secure facilities for the 
new company in the Rochester raea. 


Kraloy Names New 
Advertising Agency 

The Kraloy Plastic Pipe Company, 
1708 East Washington Boulevard, Los 
Angeles, has appointed Hill and Christo- 
pher as its advertising agency, accord- 
ing to Robert C. Raab, executive vice 
president. Raab said increased use of 
plastic pipe by the nation’s industries 
necessitated broadening the scope of 
the firm’s advertising program. 


Vulcan Reorganizes Sales 


The Vulcan Copper and Supply Com- 
pany announced a reorganization of its 
sales department along divisional lines. 
This move will enable Vulcan to offer 
specialized sales services to the chemi- 
cal and petrochemical industries. The 
sales department is headed by Thomas 
Carroll, vice president and assistant 
general manager of the company. Under 
Carroll will be W. H. Stark as mana- 
ger, engineering sales; R. F. Romell, as 
acting manager of manufacturing sales, 
and J. G. Devys as manager of overseas 
sales. The sales activities of the firm’s 
New York office headed by V. D. Drum- 
mond also form an integral part of the 
sales department. 


EXPANSION of 
General Controls 
Company plant, 
right, in Glendale, 
California, for the 
production of de- 
vices in the controls 
field, has been an- 
nounced. In addition 
to this plant, the 
company has new 
facilities in Skokie, 
Illinois. 


Rockwell Shifts Instrument 
Production to Tulsa 


Rockwell Manufacturing Company is 
transferring all of its gas industry in- 
strument production from Pittsburgh to 
its Macnick division plant in Tulsa, 
Oklahoma, L. A. Dixon, Jr., vice presi- 
dent of the firm’s meter and valve divi- 
sion, announced. 

When the move is completed, he said, 
all Rockwell combined record gages, 
Emcorrectors, flow line provers, and 
flow line indicator meters will be turned 
out at the Tulsa plant. 


New Odessa Plant Set Up 


J. E. Swanson, executive vice presi- 
dent, Graver Tank and Manufacturing 
Company has announced the establish- 
ment of a new plant at Odessa, Texas. 
This brings to six the total number of 
strategically situated plants operated 
by this well-known fabricator of steels 
and alloys. Extensive warehouse space 
at Odessa will permit storing of well- 
head equipment manufactured at Sand 
Springs and shop-built lease tanks fabri- 
cated at Odessa. 


BETHLEHEM STEEL’S new management team consists of Jack Hulihan, Los Angeles 
City sales; E. M. Ehmury, manager of order department; Wendell Jones, vice president 
for West Coast; Jack Freeman, general manager of sales, and Max Klepfer, manager of 
stores. Promotions follow retirement this month of Jack Hollingsworth, former general 
manager of sales for Bethlehem Supply. Jack Groves, not pictured, is manager of 
machinery sales. 
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Trade News 





Harvester Will Make 
Bucyrus-Erie Equipment 


Bucyrus-Erie Company and Interna 
tional Harvester Company announced 
arrangements under which Bucyrus-Erie 
industrial tractor equipment will be 
sold, distributed, and serviced by Haz 
vester to its industrial power distribu 
tors and eventually will be manufactured 
by Harvester. 

For many years Bucyrus-Erie Com 
pany has been an important manufa: 
turer of equipment for Harvester’s in 
dustrial tractors. Major items of Bucy 
rus-Erie manufactured for this purpose 
have been bulldozers and scrapers. This 
equipment has been sold direct by Bucy 
rus-Erie to Harvester distributors 


Expansion Program to Be 
Completed by End of Year 


A building expansion program, bhe- 
gun in 1946, which will add a total of 
180.000 sq ft to present manufacturing 
facilities of the Crouse-Hinds Company, 
will be completed this year. In 1950, the 
company completed the first phase of its 
expansion program, a 74,000 sq ft build- 
ing, an addition to present plant facili- 
ties. Second phase of the program, two 
new buildings totaling 61,000 sq ft, was 
completed last year. Fina] phase of the 
expansion program, construction of a 
new 45,000 sq ft foundry, is underway 


Miller Acquires Kerotest 


The Miller Printing Machinery Com 
pany of Pittsburgh announced the pur- 
chase of the Kerotest Manufacturing 
Company of the same city. All Kerotest 
preferred and common stock has been 
acquired by the Miller Company. The 
Miller Company has been in the graphic 
arts field since 1903. It has manufac- 


tured automatic cylinder letterpresses 
since 1926 and has gained a predomi- 
nant position in that field. In March of 


1952. the Miller Company purchased 
the Electric Boat Company’s printing 
machinery division at Groton, Con- 
necticut, and are now building Miller 
E.B.CO offset presses in its Pittsburgh, 
Pennsylvania plant. 

R. B. Tullis, president of Miller, 
stated that the Kerotest Company will 
be operated as a separate company with 
a few executives of Miller acting in an 
advisory capacity. Voluntary bankruptcy 
proceedings were dropped. 
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TRADE PERSONALS 


> Harvey V. Eastling has been named 
assistant general manager of Link-Belt 
Company’s Pacific division, with head- 
quarters at San Francisco. Eastling, 
heretofore general sales manager for the 
Pacific division, began his Link-Belt 
career in 1925 as chief draftsman at San 
Francisco. 

Also announced is the appointment of 
Donald E. Thal as sales manager of the 
San Francisco plant. 


> Robert T. Jones, field engineer for 
Chiksan Company, has been sent from 
the Brea, California plant to San Jose, 
Guatemala, to work with Esso Standard 
Oil Company on its undersea unloading 
lines which discharge butane, propane, 
and other petroleum products from 
tankers to a bulk station on shore. 
Jones will render assistance and advice 
on the use of Chiksan ball-bearing swivel 
joints on these submerged lines. 


> Carl H. Morken, formerly works 
manager, Kennedy Valve Manufactur- 
ing Company, has been appointed vice 
president in charge of manufacturing, 
and Thomas S. Turkington, controller. 
has been given the additional responsi- 
bility of secretary. Prior to joining Ken- 
nedy, Morken was plant manager for 
Donovan, Inc., of St. Paul, Minnesota. 
Turkington came to Kennedy Valve in 
1945 as general auditor, and was made 
controller in 1950. 


>» David MacGregor, chief engineer of 
Edward Valves, Inc., has been assigned 
the additional duties of works manager 
of the East Chicago company. In his 
new assignment, MacGregor will super- 
vise all manufacturing operations and 
industrial relations. He will also con- 
tinue as chief engineer, acting prin- 
cipally in an advisory capacity. He 
joined Edward Valves in 1925 as a 
draftsman for the company. 





W.H. Siems 


> W. H. Siems has been appointed gen- 
eral sales manager, Hughes Tool Com- 
pany. Siems was assistant general sales 
manager for the past three years, and 
has been with the company 28 years. 
F. F. Alexander has been appointed to 
the position of special tool joint repre- 
sentative. He has been with Hughes 
since 1935, having been tool joint re- 
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F. T. Alexander 


» Weldon L. Kirby has been promoted 
to assistant division sales manager of 
Security Engineering’s West Texas-New 





Weldon L. Kirby Roland Gillett 


Mexico territory. Kirby joined Security 
in 1946 as a sales engineer and field 
representative. 

Roland Gillett has been named ad- 
ministrative assistant to A. M. Birnie. 
general sales manager for Security. 

Gillett, a graduate of Drury College 
in Springfield, Missouri, where he re- 
ceived an AB in economics and business 
administration, first joined Security in 
1948 in Whittier, where he worked in 
the cost accounting department. Sub- 
sequently he was placed in charge of 
inventory control. In 1950, Gillett was 
promoted to office manager of the 
Security Odessa, Texas office. 


> Fred J. Stock has heen named a vice 
president of the commercial develop- 
ment division of Mathieson Chemical 
Corporation. Stock joined Mathieson in 


May, 1952. 


> John D. Williams has been elected 
vice president and general manager of 
Rollway Bearing Company, Inc., suc- 
ceeding William B. Smithers, who re- 
signed recently. Williams also holds the 
same positions in Lipe-Rollway Corpo- 
ration, which owns 100 per cent stock 
interest in Rollway. 


H. W. Harms 


quirement supervisor for the past sev- 
eral years. H. W. Harms has been ap- 
pointed to the newly created position of 
manager of field engineering services 
and will transfer to the general sales 
department of the company in Houston, 
Texas. He has served as Northern re- 
gional engineer, with headquarters in 
Oklahoma City, since 1949. J. R. Lesch 





J. R. Lesch 
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> Albert Scharwachter was elected vice 
president of Arizona Chemical Com. 
pany. He has been sales manager for 
several years. Scharwachter had been 
associated with A. Klipstein and Com. 
pany, a chemical firm, for many years 
before it was acquired by Cyanamid 
in 1931. 

H. Douglas Spruance was named Ari- 
zona Chemical Company’s _ technica] 
sales representative for the Mid-West, 
Spruance, whose headquarters will be at 
American Cyanamid Company’s office 
and warehouse at 3505 N. Kimball Ave. 
nue, Chicago 18, Illinois, will service 
customers in Michigan, Illinois, Minne. 
sota, Wisconsin, lowa, and Missouri. 


> Bert Smith, veteran official of The 
Youngstown Sheet and Tube Company, 
has retired from active service after 48 
years with the company and its affili- 
ates. Fred W. Jay, assistant works ac- 
countant, has been appointed works ac- 
countant to succeed Smith. Charles 
Gale May of Chicago, chief storekeeper, 
succeeds Jay as assistant works ac- 
countant. 


> J. H. Ross, of the engineering depart- 
ment of Lee C. Moore Corporation, has 
been promoted to sales engineer out of 
the company’s Dallas office. Ross was 
born in Bartlesville, Oklahoma, and 
after working with the U. S. Bureau of 
Mines, joined the Phillips Petroleum 
Company until he enlisted in the Air 


Force in 1944. 


>» A. M. Buxton, assistant general sales 
manager of The Cooper-Bessemer Cor- 
poration, has been given the Gas Ap- 
pliance Manufacturer’s Association’s 
meritorious service award. James F. 
Donnelly, president of GAMA, pre- 
sented the award. 


> W. H. (Bill) Wallace has recently 
been transferred to Baash-Ross Tool 
Company’s Kansas area to handle stead- 
ily increasing sales activities in that 
area. Wallace has been with Baash-Ross 
in its Mid-Continent operations for some 
five years and has had extensive ex- 
perience in the oil tool industry. 





N. B. Thomas 


is appointed Northern regional engi- 
neer, replacing Harms in Oklahoma 
City. His previous position was Rocky 
Mountain division engineer in Casper, 
Wyoming. N. B. Thomas is appointed 
Rocky Mountain division engineer, Cas- 
per, replacing Lesch. A graduate of the 
University of Wyoming, his previous 
position was Casper district engineer. 
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Dick Cwik 





W.-M. Johnson 


» Dick Cwik has been appointed Chi- 
cago district sales manager for two 
Black, Sivalls and Bryson, Inc., sales 
divisions. Cwik has been with BS&B for 
the past 5 years as a salesman, and as a 
city sales manager. In his new capacity, 
he will have supervision of sales and 
service activities of the oilfield division 
and the controls, safety head, and vent- 
ing equipment division in the Chicago 
sales district. 


> Willard M. Johnson, president of 
Magnet Cove Barium Corporation, 
Houston, Texas, a Dresser subsidiary, 
was elected a vice president of the par- 
ent company, Dresser Indusiries, Inc. 
In 1940 Johnson organized Magnet Cove 
and has been president of the company 
since that time. Dresser Industries ac- 
quired Magnet Cove in 1949 and John- 
son was elected a director of the parent 
company in 1950. 


» George Quinlan has been appointed 
manager, procedures and statistics divi- 
sion, general sales department, Worth- 
ington Corporation. He is filling a 
vacancy created by the recent retire- 
ment of J. H. Maxwell. Quinlan joined 
Worthington Corporation in 1936. 


» O. W. Maloney, Jr., sales engineer 
with Maloney-Crawford Tank and 
Manufacturing Company, has been 
transferred from Ardmore, Oklahoma. 
to Tulsa. He has been with Maloney- 
Crawford since 1946. 


> Fred W. Stakelbeck has been named 
to membership on the board of directors 
of The Sharples Corporation. Stakel- 
beck, a graduate of Drexel Institute of 
Technology, joined the company in 1934. 


> Richard G. Ray, has been named vice 
president in charge of manufacturing, 
General Controls Company. Ray will 
retain his former responsibilities as 
plant superintendent for the automatic 
controls manufacturing firm. 

I. H. Nye, veteran executive of Gen- 
eral Controls and treasurer of the com- 
pany since 1946, has been elected to the 
board of directors. Nye, who is also as- 
sistant secretary and controller of Gen- 
eral Controls, previously was with The 
Superior Oil Company. 


> Erhardt C. Koerper has been named 
works manager of Ampco Metal, Inc. 
For the last 9 years, Koerper has been 
assistant executive engineer engaged in 
special products engineering and the 
coordination between laboratories and 
production at A. O. Smith as chief in- 
ternal auditor. Both are graduates of 
Stanford University in California. 
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» H. D. S. Chafee has been appointed 
advertising manager of Builders-Provi- 
dence and Omega Machine Company. 
Prior to joining B-I-F Industries he 
worked as a machinist apprentice at 
Brown and Sharpe Manufacturing Com- 
pany in Providence. 


> Maynard W. Russell has been named 
service supervisor for Dowell Inc. in the 
Permian Basin. Russell has been with 
Dowell since early in 1948. He was first 
a service engineer at El Reno, Okla- 
homa, but until his receut promotion 
has been at Tulsa. 


>» Edgar E. Brand and Rudolph Cubie- 
ciotti have been named vice presidents 
and Henry Sonneborn III, secretary of 


Trade Personals 


L. Sonneborn Sons, Inc. All of the newly 
elected additional officers have been with 
the company for many years. 


> Hugh F. Colvin has been elevated to 
the position of vice president and gen 
eral manager, Consolidated Engineerin 

Corporation. Robert L. Smallman was 
elected to the office of vice president in 
charge of sales, and Victor Pollock wa: 
chosen as treasurer. Colvin joined th: 
electronic instrument firm in 1947 
















> J. Allan Greenland has been named 
sales manager of the San Francisco dis- 
trict office of the De Laval Turbine 
Pacific Company and Donald T. Bixby 
as sales manager of the Seattle district 
Greenland joined De Laval in 1945. 
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In addition to the above outstanding advantages, Thompson Shale 
Shakers will withstand much abuse due to their heavy steel, all 
welded construction. They are also coated against corrosion and 
rust. For economical operation, you can depend on a Thompson Shale 
Shaker, so make Thompson a part of your standard equipment. 


Manufacturers of FAMOUS THOMPSON ROTATING SHALE SEPARATOR 


SOLD ONLY ee 


THROUGH (ae— TOOL | 
SUPPLY STORES _— IOWA PARK, TE 
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Trade Personals 








A. C. Oden 


> D. P. Billings has been named 
manager of Pelton Water Wheel Com- 
pany’s oil industry machinery division. 
Billings has been a member of the Pel- 
ton organization for nearly eight years, 
the last four of which he was chief en- 
gineer of the oil industry machinery 
division. 


D. P. Billings 


>» A. C. Oden, sales representative for 
McEvoy Company (manufacturer of 
McEvoy gate valves and christmas 
trees), has just returned from an ex- 
tensive trip to several South American 
countries. Oden left Houston the first of 
March for Caracas, Venezuela, visiting 
fields in eastern Venezuela; to Mara- 
caibo, Venezuela, visiting oil company 
camps around Lake Maracaibo; to Bar- 
ranquilla, Colombia, for several days, 
and then to Bogota, Colombia. 


> William C. Behmer has been named 
district sales manager, Graver Tank and 
Manufacturing Company, Inc. Behmer 
has spent more than 15 years with 


W. C. Behmer T. Pazdral 


Graver’s sales department, joining the 
company in 1937, immediately after 
graduating from Armour Institute of 
Technology. 


> Tod Pazdral has been appointed ex- 
clusive sales and service representative 
for south and east Texas and Louisiana, 
for T. D. Williamson, Inc. Pazdral’s 25 
years in the pipe line industry includes 
9 years personal experience with appli- 
cation and use of Williamson products. 
As agent for Williamson, Pazdral will 
be assisted by James H. McBrien. 


> Fred Vallejo, formerly with the Bech- 
tel Corporation, has joined Perrault 
Equipment Company in the sales divi- 
sion. Vallejo has -been in the pipe line 
business since 1949. In addition to work- 
ing for Bechtel, he was in sales work 
for the Friedman Equipment Company 
in Bridgeport, Connecticut. 


» Charles Howell has been named as- 
sistant to A. F. Campbell, Detroit Diesel 
















‘SERIES 


% to 50 G.P.M. SIZES 
Pressures to 150 P.S.I. 


FOR 
HYDRAULICS 


PRESSURE LUBRICATION 


FUEL TRANSFER 








Mechanical Seal 


Ideal where repacking 
is not convenient. Uses 
any drive; no pedestal 
bearing needed. 


Send for Catalog 


GEO. D. ROPER CORP. 
727 Blackhawk Park Ave. 
Rockford, Illinois 
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Extremely compact in all sizes... han- 
dle total suction lifts up to 25 feet... 
operate quietly and with equal efficiency 
in either direction. Sizes 10 through 50 
feature Roper Venturi Suction and Dis- 
charge Principle. Packed box or me- 
chanical seal models available... also 
furnished with or without relief valve. 








F. Vallejo C. Howell 


Engine division of General Motors’ 
manager of engine sales to the petro- 
leum industry in Tulsa, Oklahoma. 
Howell joined Detroit Diesel in 1948. 
He succeeds E. J. vanDyk who is being 
transferred to the home office in Detroit 
as an engineering consultant to the sales 
department. 


> Jack W. Walling has been appointed 
resident counsel at the Fontana works 
of Kaiser Steel Corporation. Walling 
has been at Fontana since 1942. 

Gerard E. Balsley was named director 
of industrial relations of Kaiser Steel. 
Balsley will be at Fontana, and will ad- 
minister the activities of the labor rela- 
tions, personnel, and plant protection 
departments. 


> Frank W. Rickard will occupy the 
newly created post of director of manu- 
facturing services of Borg-Warner Cor- 
poration. He was previously general 
superintendent in charge of production 
at the Chrysler Corporation tank engine 
plant in New Orleans. 


>» John V. Moran, Jr., has been ap- 
pointed section head of the special pub- 
lications section of The International 
Nickel Company, Inc., succeeding the 
late Edward C. Badeau. Moran is the 
editor of the company employee pubili- 
cation “Pen and Inco” and had been as- 
sistant to Badeau for two years. 


> C. O. Naley, general manager of 
Rockwell Manufacturing Company’s 
Norwalk, Ohio, plant has been named 
vice president of the Norwalk Chamber 
of Commerce. Naley has been with Rock- 
well since 1929. 


> Robert Unger has been named service 
engineer, Chicago, of Wheelco Instru- 
ments division, Barber-Colman Com- 
pany. Other engineers include: Harold 
L. Dirkers, sales engineer and Leonard 
V. Bloom, service engineer, Detroit; 
William E. King, service engineer, New 
York; Lawrence S. Holbrook, service 
engineer and Robert Hemman, sales 
engineer, Boston; Scott R. Babcock, 
service engineer, and Clyde Person, serv- 
ice engineer, Rockford. 


>» A. K. (Ed) Runkle has been named 
superintendent of Thermoid Company’s 
friction division. Runkle has been em- 
ployed by Thermoid for the past 20 
years, 

Carl P. Brockway has been elected 
president and director of Thermoid’s 
subsidiary, Asbestos Manufacturing 
Company. Brockway is a vice president 
of Thermoid Company. 
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BOOKS 


} Design of Machine Elements by M. F. Spotts, Second Eidi- 
tion. Printed by Prentice-Hall, Inc., 70 5th Avenue, New York 
City. Price, $9.65. Pages, 504. 

The second edition of this well received text book on the de- 
sign of machine elements is now offered by the printers. Con- 
taining 14 chapters, the book does not attempt to cover the 
complete design of any machine. Rather it strives to explain 
the fundamental principals required for the correct design of 
the separate elements which compose the machine. This eaition 
is somewhat larger than the original because of the inclusion 
of additional material and the presentation of many more 
problems and worked out examples. 





» Synthetic Organic Chemistry, by Romeo B. Wagner and 
Harry D. Zook. Published by John Wiley & Sons, 440 Fourth 
Avenue, New York 16, New York. Pages, 887. Price, $11.50. 


This book is designed to summarize in a single volume the 
methods of organic reactions most frequently used in the prep- 
aration of mono and di-functional compounds. These are col- 
lected in chapters, each denoted to formation of compounds 
containing a particular functional group of related groups. 

More than 550 summaries of methods are covered in this 
detailed work. References to the chemical literature, including 
review articles, digests, and experimental procedures, number 
more than 7000. In addition, more than 6000 organic com- 
pounds are conveniently tabulated, along with references to 
procedures by their preparation, yields, and physical constants. 

Wagner is currently a research chemist with the Hercules 
Powder Company in Wilmington, Delaware. He was formerly 
assistant professor of chemistry at Pennsylvania State College, 
the position now held by his co-author, Harrv D. Zook. 


> Outline of Structural Geology, by E. Sherbon Hills. Pub- 
lished by John Wiley and Sons, Inc., 440 Fourth Avenue, New 
York 16, New York. Pages, 182. Price, $3. 

This third edition of Dr. Hill’s book was prepared primarily 
for the use of field geologists. It includes chapters on non- 
diastrophic structures, crustal structures, folds, faults, igneous 
rock structures, and petrofabric analysis. The text is supple- 
mented by a substantial bibliography, drawn from world litera- 
ture in structural geology. Special attention to nomenclature 
further amplifies the volume’s reference value. 


> Principles of Geochemistry, by Brian Mason, published by 
John Wiley & Sons, New York and Chapman & Hall, London. 
Price, $5. Pages, 276. 


Chemistry is a subject that is linked with geology when one 
has to consider rock forming characteristics. A sound funda- 
mental knowledge is necessary, and the author has prepared a 
text that combines the two subjects of geology and chemistry in 
a sensible and advantageous manner. 














STAHMER OIL REFINERS 
WOOD SOLE 
SHOES 


For Comfort and Protection 





200 

WATER, OIL, and ACID PROOF —-eliminates sickness and 
accidents caused by wet, cold and slippery floors. They are 
inexpensive and outlast all other footwear. Long wearing maple 
soles — heavy leather double stitched uppers. Buckled or laced. 
Sizes 5 to 12. Priced as low as $2.90 a pair. Send for Catalog 3. 


STAHMER SHOE CO., Davenport, lowa 
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BEFORE 


AFTER descaling with 
Oakite Compound No. 32 


DON’T ROD OUT SCALE 


—Dissolve It! 


OAKITE COMPOUND No. 32 did all the work 
on this pipe—did it better, faster, far more safely 
than any mechanical method could have done it 


This liquid acidic material dissolves scale and rust 
as it circulates—often makes dismantling of equip- 
ment unnecessary. Removes a// deposits—flows 
into areas inaccessible to rod and drill. Does not 
affect sound metal surfaces—does. not change diam- 
eter of tubes and piping. 


Use Oakite Compound No. 32 to descale heat 
exchangers, diesel water-cooling systems, fraction 
ating and absorption towers—to derust valves, 
fittings, steel shaft casings, chains, etc. 









FREE BOOKLET tells all about 
it. Ask your local Oakite Tech 
nical Service Representative. Or 
mail the coupon—today! 


Technical Service Representatives Located in 
Principal Cities of United States and Canada 


TRIAL 
y1to iNoUSs Clean, 
gorr® - 


-OAKITE, 


av 
oaurre PRODUCTS INC. “TPR. aryoos 
| 44C Rector St., N. Y. 6, N. Y. 


without obligation, 
Rust.” 


a copy of | 


lease send me, 
| yee to Remove Scale and 

















Or Haw To Re a Better Treating Tob 
with GFF Yd Less Chemica 


IVEN below is as unbiased a field test of emulsion- breaker performance 
G as it is believed possible to secure. All production factors (except the 
quantities of chemicals used, and first-test circulation and recycling) were kept 
uniform throughout. Each entry indicates one day’s production; the tests 
following one another chronologically on normal production schedules. 





These tests were made to determine the most efficient and economical 
emulsion-breaker treatment for the producer. Neither Visco nor any competitive 
manufacturer or service organization supervised the tests; and no changes in 
the respective emulsion-breaker formulas or dosages were made during the trial 
periods after initially-recommended dosages by field service representatives. 


Dollar-wise, without consideration of time and labor savings, Visco cost was 
$0.99 per 100 barrels less... over 6 times the amount of dry oil was produced per 
gallon of Visco... and no circulating or recycling was necessary with Visco. 





> EMULSION BREAKER TEST REPORT 


MOustow, 1e** 


FIRST TEST RUN SECOND TEST RUN WITH VISCO 













































134.27 bbls. dry oil /gallon of chemical 


VISCO PRODUCTS COMPANY 
INCORPORATED 
City National Bank Building © Houston 2, Texas 


4 











OIL AVERAGE OIL AVG.VISCO 
TEST PRODUCED, GRAVITY % CHEMICAL REMARKS TEST PRODUCED, GRAVITY ct CHEMICAL REMARKS 
DAY BARRELS B.S.&W. INJECTED DAY BARRELS B.S. & W. INJECTED 
1 165.35 31.2 0.2 1 gallon Tank Bottom Recycled 34 273.70 0.692 qts. 
3 30.31 “ 35 144.75 “ 
; ‘ee a 36 89.58 31.8 0.2 
. 40 15.72 32.3 0.2 s 
5 179.14 4) 38.77 
6 176.96 31.3 0.3 - Tank Bottom Recycled 43 215.72 
7 181.92 bs 44 132.33 
9 31.68 32.7 0.2 . Tank Bottom Recycled 47 258.20 
10 32.7 0.2 . Tank Bottom Recycled 48 136.43 
12 174.89 . 49 126.10 
13 77.19 x 50 66.12 NO RECYCLING OR 
54 218.45 82.6 0.2 CIRCULATION 
14 53.97 . 55 186.05 31.3 0.2 NECESSARY WITH 
18 11.71 SOF 0.1 . Tank Bottom Recycled 56 97.98 VISCO TREATMENT 
19 379.60 > 57 212.19 
20 191.62 - 58 119.85 
22 —Sts«BB 771 : 59 4.13 
25 5.52 32.2 0.2 : Tank Bottom Recycled oo 296.99 32.6 0.2 
os (Napa X 61 194.81 32.4 0.2 
64 59.26 ‘“ 
28 187.72 x 65 299.09 “ 
29 242.73 ™ 66 73.01 32.6 0.2 
32 77.83 31.6 0.3 * Tank Bottom Recycled 70 110.74 
$3. 76.23 “ 71 211.75 
qumeetnseniienmetenes Se en 72 126.78 31.7 0.3 
TOTAL 2819.63 21 gallons TOTAL 3710.50 4.325 gallons 


857.91 bbls. dry oil /gallon of Visco 


” Onomicg] 
4S¢o “Welcomes 


on any emu]. 


OL 7300, 





MOE... CONSISTENTLY EFFICIENT DEHYDRATING AND DESALTING CHEMICALS 
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New Machinery and Supplies 





Use reply card to procure promptly 
complete information and prices of 
products described here in brief. 


Circle corresponding letter or letters on reply card 


(A) BEARING CALCULATOR 


A new calculating device that supplies 
bearing users with information neces- 
sary in the selection of ball thrust bear- 
ings has been introdueed by Aetna Ball 
and Roller Bearing Company. Made in 
convenient handling size, its circular 
sliding scale provides the user with a 
quick and simple means of converting 
bearing capacities (load, speed. and 
life) as required for any given ap- 
plication into terms of rated capacities. 

Circle letter (A) on reply card. 


(B) IGNITION EXCITER 


A new ignition exciter for turbo jet 
engines that provides more positive igni- 
tion at higher aircraft speeds or altitude 
has been announced by the General 
Electric Company’s specialty trans- 
former and ballast department. The unit 
has been approved for use on four pro- 
duction models of jet engines. The new 
ignition exciter, of the capacitor dis- 
charge type, delivers energy at a con- 
stant rate, virtually independent of alti- 
tude, G-E engineers said. 


Circle letter (B) on reply card. 


(C) COMPRESSOR UNIT 


Clark Bros. Company’s Model TRA, 
is said to be America’s first turbocharged 
2-cycle right angle gas-engine-driven 
compressor unit. It develops 1320 bhp. 
has eight vertical, in-line cylinders of 
14 bore and 14 in. stroke, integrally con- 
nected to horizontal compressor cylin- 
ders. The TRA represents a unitized. in- 
tegrated design. 


Circle letter (C) on reply card. 
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(D) SAFETY CLAMP 


Paramount Equipment Company has 
brought out a stuffing box safety clamp 
designed for safer, more efficient use. 
The new, light weight, tens-alloy alum- 
inum clamp is spring actuated and is 
self-supporting on the polished rod. It 
can be tightened with one hand, leaving 
the other hand free to support the gland. 
It is also sturdy enough to use in locat- 
ing a heavy polished rod grip while set- 
ing it up for pumping service. 

Circle letter (D) on reply card. 


(E) STEEL ELECTRODE 


Air Reduction has announced availa- 
bility of a new, improved E6010 elec- 
trode, the Airco 78E, for welding mild 
steel in all positions. This new electrode 
offers deep penetration without under- 
cutting, a minimum of spatter, and uni- 
form weld deposits without fingernail- 
ing. The deposit solidifies quickly which 
especially adapts this electrode for 
welding in the vertical and overhead 
positions. 

Circle letter (E) on reply card. 


(F) REFINERY TYPE PUMP 


A new refinery type pump designed 
to handle extreme ranges of tempera- 
tures, pressure, and volatility such as are 
found in many process industries. has 
been announced by Allis-Chalmers 
Manufacturing Company. The new 
single-suction, single-stage type pump is 
available in seven sizes at capacities to 
1300 gpm, for pressures up to 600-ft 
head, and at temperatures up to 800 F. 


Circle letter (F) on reply card. 


New compressor 
unit recently devel- 
oped by Clark Bros. 
It is Model TRA, a 
2-cycle right angle 
gas-engine driven- 
unit. 


(G) TRANSFER PUMP 


Texstream Corporation has 
nounced development of high volume ai: 


or gas operated transfer pumps. Thi 
are positive displacement pumps d 


signed for operation off maximum ai 
gas pressures of 200 psi. They ar 
manufactured in two sizes: Series 600 
with maximum constant delivery of | 
gal per minute; maximum discha 
pressure of 2000 psi. Series 6004, wit! 
maximum constant delivery of 27 
per minute; maximum discharge pr: 
sure of 900 psi. Volumes are selectiv: 
and range upward from 1 gal pe 
minute. 

Circle letter (G) on reply card 


(H) TRUCKS, TRACTORS 


Mack Trucks. Inc., announces the in 
troduction of a completely new truck 
line. Designated the B Series Macks, the 
new line includes both trucks and tra 
tors in four and six-wheel types, cove! 
ing a range from 17,000 lb GVW throug! 
70,000 Ib GCW, powered by gasoline o1 
diesel engines. 

The B series has a short hood, bumpe: 
and radiator with the engine mounted 
well over the front axle, reducing th 
distance from front bumper to back of! 
cab. This design when applied to tra: 
tors permits use of maximum length 
trailers within the 45-ft overal! length 
limit and in a truck will accomodat 
commensurately larger bodies. ‘The sam¢ 
design applied to axle weight distribu 
tion has resulted in proportionate in 
creases in payload weight capacities 

Circle letter (H) on reply card 
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New Equipment 


(1) STEAM TRAP 


The No. 814, a new side inlet—side 
outlet steam trap with 1 in. or 14 in. 
threaded connections is being manufac- 
tured by the Armstrong Machine Works. 
It meets the demand for a larger size in 
the popular series of traps with hori- 
zontal and opposite pipe connections. 
Body and cap are cast semi-steel; valve 
and seat hardened chrome steel; interior 
trim stainless steel. 


Circle letter (I) on reply card. 
(J) FLOWMETER 


Flovane, Link Engineering Company’s 
new flowmeter, is reported to eliminate 
purging or freezing of instrument lines. 
It utilizes the principle of flow velocity 
instead of pressure-drop taps. No long, 
straight approach and discharge are re- 
quired, as in most other flowmeters. 

Normally hazardous fluids are safely 
metered with this new unit. The metered 
fluid need never leave the pipe, an indi- 
cation is remote and obtained by air 
pressure to the indicator rather than by 
routing fluid to be measured through the 
measuring device. 


Circle letter (J) on reply card. 
(K) HOSE LINES 


Aeroquip Corporation is now produc- 
ing Aeroquip “Globe-Seal” hose lines 
that can be connected to so-called 
Ermeto and Ferulok type flareless tube 
systems. The new globe-seal lines are 
made up with the well-known Aeroquip 
detachable, reusable fittings, except that 





the hose-fitting nipple mates with 
Ermeto or Ferulok tube connectors with- 
out the need for ferrules or inserts. 


Circle letter (K) on reply card. 


(L) PIPE WRENCH 


A light weight aluminum alloy pipe 
wrench with removable Beryllium-Cop- 
per jaw inserts is the latest addition to 
the line of Ampco Safety Tools produced 
by Ampco Metal, Inc. 

Forged of an aluminum alloy, this 
spark-resistant wrench possesses a dense 
uniform grain structure with excellent 
physical properties. Its tensile. strength 
is comparable to that of steel tools. Ex- 
tremely light, its weight range is from 
15 oz for the 10 in. size to only 128 oz 
for the 36 in. size. Beryllium-Copper jaw 
inserts are removable and interchange- 


able. 
Circle letter (L) on reply card. 


(M) DRAWWORKS : 


A new. member of the drawworks line 
of the Brewster Company, Inc., the N-45, 
made its debut at the International Pe- 
troleum Exposition in Tulsa together 
with the first showing of two new pieces 
of auxiliary equipment, the 8-S oilbath 
swivel and the RSH 18-in. rotary drive 
unit. The fully portable N-45 is a 350- 
hp, torque converter rig for 6500-ft drill- 
ing. N-45 meets the need for a flexible 
rig suitable for medium drilling depths 
or deep well workovers. N-45 features 
reduced downtime. 


Circle letter (M) on reply card. 











NICHOLSON W. O. TRAPS 


Cannot Leak Live Steam 


f Even though re-evaporation com- 
pletely dries up its body, a Nicholson 
weight-operated trap will not leak 
live steam. Widely used for steam 
purifiers, super-heated steam lines, 
headers, separators, heaters, etc. 


DRAIN WATER, GASOLINE, OIL 


Nicholson W. O. traps also have 
many applications in natural gas in- 
dustry: drain gas- 


CAT. G 751 


MODEL C 









~ 


oline from scrubber head of booster 
and gas lift compressors; gasoline, 
oil or moisture from gas well sepa- 
rators, accumulators, after-absorb- 
ers, etc.; package natural gasoline 
plants; gas lines. 

4 TYPES—press. to 200, 500, 650, 
1500 Ibs.; for every large capacity, 
heavy-duty use. 











217 Oregon St., Wilkes-Barre, Pa. 











TRAPS -VALVES -: FLOATS 
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UE NICHOLSON Jiu 


(N) PUMPING UNIT 


The Texsteam Corporation TEX-Lift 
is a new straight lift hydraulic pumping 
unit. Incorporating an improved hydrau. 
lic system with a minimum of controls, 





the TEX-Lift is provided in two sizes, 
with stroke lengths ranging from 4 ft to 
6 ft in one, and 6 ft to 10 ft in the other, 


with infinitely variable speeds. Maxi- 
mum recommended polished rod loads 
are 10,000 lb. Power is supplied by an 
electric motor or gasoline engine, 
mounted on a skid with an oil reservoir. 


Circle letter (N) on reply card. 


(O) TRANSMITTER-RECEIVER 


Latest addition to the greatly-expand- 
ing line of two-way radio equipment 
manufactured by the Bendix Radio com- 
munications division is a new FM trans- 
mitter-receiver complete with controls, 
associated power supply, antenna, and 
microphone mounted in a single hous- 
ing, it was announced by L. J. Straw, 
manager of general mobile sales. Weigh- 
ing approximately 50 lb and operating 
in the 152-174 mg band, the “Multi- 
Master” can be used as a fixed station 
or as a mobile unit and is easily adapted 
to narrow band operation. 


Circle letter (O) on reply card. 
(P) WIRE LINE PACKER 


Completion of the Brown wire line 
packer for conventional or dual com- 
pletion production has been announced 
by Brown Oil Tools, Inc. According to 
the manufacturer, the new tool can be 
left in the hole when the tubing is pulled, 
is completely retrievable, and effects a 
positive seal between the tubing and cas- 
ing. It features a minimum tubing 
weight requirement, and is particularly 
adaptable to shallow high-pressure pro- 
duction when tubing weight is not pres- 
ent. A low setting weight requirement 
keeps tubing in tension and permits full 
running of swabs, chokes, bottom-hole 
samplers and a reduction of rod wear. 


Circle letter (P) on reply card. 
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(Q) GAS SCRUBBER 


A new gas scrubber that removes 
liquid and liquid mist from natural gas 
has proved successful on gas lift wells 
that formerly became inoperative due 
to foreign matter in the gas. The scrub- 
bing element in this unit is of the coales- 
cing type and contains ceramic tower 
packing which is so arranged that the 
gas must pass through the pack. Liquid 
mist in the gas will coalesce on the sur- 
face of the tower packing and this liquid 
will collect into drops large enough to 
gravitate down through the downcomer 
into the liquid sump from which it is 
drained. Oil Metering and Processing 
Company. 

Circle letter (Q) on reply card. 


(R) ROTARY PUMP 


A new application for a rotary pump 
has recently been devised by the Visa- 
Clean Corporation of Randallstown, 
Maryland. The application utilizes a 
Worthington Corporation 2GA rotary 
pump designed for vacuumatic liquid- 
storage tank cleaning. The apparatus 
will remove sludge, dirt, water, and 
other impurities from liquid storage 
tanks and can be applied to almost any 
type tank and almost all liquids. 


Circle letter (R) on reply card. 
(S) NEEDLE VALVE 


A new all-steel construction needle 
valve designed for working pressures up 
to 10,000 psi has been developed by the 
James P. Marsh Corporation. 

Valve bodies and valve stem guides 
are machined from heavy bar stock steel, 
and are joined into a one-piece con- 
struction by an exclusive Marsh process 
known as “Conoweld.” Fusing of the 
valve stem guide and valve body into an 
integral unit, rather than the - usual 
threaded connection, provided a positive 
leak proof joint. 


Circle letter (S) on reply card. 
(T) GALL PUMP 


Pacific Pumps, Inc., has taken over 
the manufacture and distribution of the 
gall type M insert oilwell pump and has 
converted it to API standards. A feature 
of this pump is that it creates a fluid 
well above the plunger that fully pro- 
tects the plunger and liners from abra- 
sives and pressures. The plunger is held 
in a rigid stationary position and the 
liner barrel travels over the plunger. 
The traveling valve is situated in the 
bottom of the traveling barrel and the 
standing valve is set at the bottom of the 
stationary barrel. 


Circle letter (T) on reply card. 
(U) VALVES 


Another in a series of new develop- 
ments, marking the 91st anniversary of 
The Lunkenheimer Company, is its re- 
designed line of 600-lb small steel globe, 
angle, and check-list valves. Two new 
features, a “full-way” plug type disc 
with increased seating width and a new 
chromium stainless steel seat, which 
eliminates conventional seat rings, have 
been incorporated into these valves. 


Circle letter (U) on reply card. 
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New Equipment 





(V) RINGS 

Back-up rings, spirally machined of 
Tetratiuorvethyiene (Vu Ponts Letlon) 
have been designed by The Garlock 
Packing Company to prevent extrusion 
of “U” rings. Ihe “Tetion” rings have a 
high impact strength at temperatures 
from —1UU F to -+-500 F; are non-cor- 
rosive, non-adhering, non-fraying, inert 
to most chemicals and selt-lubricating. 

Circle letter (V) on reply card. 


(W) LIMIT SWITCH 


A new explosion-proof heavy duty pre- 
cision limit switch, designed tor use on 
all types of machinery and industrial 
equipment in explosive gas or vapor-air 
atmosphere, has been developed by the 
Micro division of Minneapolis-Honey- 
well Reguiator Company. ‘he new 
switch, designated LMLI-El, is made so 
that the user may adjust the operating 
head to any of tour horizontal positions. 
The rolier arm assembly may be re- 
versed to position the actuator roller on 
either side of the actuator arm. 


Circle letter (W) on reply card. 
(X) ALUMINUM METER 


A new aluminum version of its stand- 
ard No. 1 gas meter has been introduced 
by Rockwell Manufacturing Company. 
Weighing only 22 lb as compared with 
the standard meter, which weighs 45, 
the new meter has been designed to offer 
increased ease in handing and setting, 
reduction in shipping costs and greater 
resistance to weather and shock. It has 
a pressure cast aluminum body, which 
offers added protection against the 
weather. Tested at 10 psi, it has a rated 
capacity of 5 psi. 

Circle letter (X) on reply card. 


(Y) RIGHT-ANGLE SYNCROGEAR 


Fractional horsepower Varidrive 
motors in combination with right-angle 
Syncrogears are now available through a 
new development of U. S. Electrical 
Motors Inc. Designed for applications 
requiring low, variable speeds with a 
compact, right-angle hook-up, this Vari- 
drive- Syncrogear motor, called type 
VA-GW, is offered in 14, ¥, Ip, < 4 
hp with speed variations up to 10: 
These units offer compactness and beta 
bility to such applications as conveyors 
—especially since most of the Syncro- 
gear worm-gear ratios are self-locking 
when not in use. 


Circle letter (Y) on reply card. 
(Z) AEROCOR PRODUCTS 


Owens-Corning Fiberglas Corporation 
announces a new standard line of Aero- 
cor-type products, designed for specific 
markets and uses. Heretofore, Aerocor, 
a superfine wool, as downy resilient 
blankets had been cut and shaped for 
various applications in several fields. 
Aerocor is one of five general classes of 
products manufactured by Owens-Corn- 
ing. Others are: Insulating wool, bonded 
mat, air filters, and textiles. The new 
line will save warehousing space for all 
factors concerned. 


Circle letter (Z) on reply card. 


PERFECT SEAL 





ou 


HOT FORGED from solid, 
rectangular steel bars, de- 
signed and produced for 
dependable, long-life service 
under the severest piping 
conditions! 


A TYPE FOR EVERY USE! 


FOR ALL PRESSURES! 
FOR ALL TEMPERATURES! 








Standard & Double) 
Extra Heavy 


UNIONS 


Available with 
screwed or socket ~ 
weld ends. 3000 








Ib. sizes Yg” to 3”; 


\ = sizes ") 











ORIFICE +) 
UNIONS 
With screwed or 


socket weld ends. 
3000-lb. and 6000- 














lb. service. - 


(MALE & FEMALE 
UNIONS 


With steel-to-steel, 
bronze-to-steel, stain- 
less steel-to-steel or 
orifice seats. 3000-lb. 


~ only. 
m, Standard & boutl) 
Pe Extra Heavy 


LUG NUT 
UNIONS 


Hammer-type for 
quick opening and 
quick closing. 

































write for your free copy of 


CATALOG 11 


for complete information 


CATAWISSA VALVE AND 
FITTINGS COMPANY 
750 Mill St. ¢ CATAWISSA, PA. 


To obtain more information on products advertised see page E-41 E-45 


























































New Equipment 
(AA) PROTECTIVE COATING 


Development of a new protective coat- 
ing has been announced by Ric-Wil 
Plastic Coating and Manufacturing Cor- 
poration. This coating will withstand all 
of the oxidizing and fuming acids that 
have heretofore been an impossible 
problem except with a very few high- 
priced coatings that had to be applied 
by high temperature baking or other ap- 
plicating problems. 

This coating not only protects against 
those extreme acid conditions but it can 
be applied by the ordinary spray or 
brush method and will cure out at room 
temperature. 





Circle letter (AA) on reply card. 


(AB) ANGLE COMPRESSOR 


A new engine development that will 
save industry 10 per cent in fuel costs 
has just been announced by The Cooper- 
Bessemer Corporation. In addition to 
cutting fuel consumption to as low as 
7500 Btu per horsepower hour, the new 
engine development, which is already in 
use on Cooper-Bessemer’s GMV com- 
pressor is said to produce more than 
one-third more horespower per cubic 
feet of space than was possible before. 
Ultimate possibilities of this develop- 


ment are of vital significance to pipe 


lines, refineries, natural gasoline plants, 
and chemical processing plants. 
Circle letter (AB) on reply card. 


It takes a AUUL tean 














costs. 


Designed, Engineered and 

Manufactured Jointly by 

SHERMAN PRODUCTS, Inc. 
Royal Oak, Michigan 


WAIN-ROY CORPORATION 
Hubbardston, Mass. 


3. Sherman for all other jobs 


On many excavating jobs the use of big equipment 
is costly and time-consuming. The Sherman Power 
Digger is designed so that you get all the advantages 
of power digging on these jobs. Thousands of users 
have proved that the Sherman Power Digger reduces 
Write today for descriptive literature S5. 


Shitman 


PRODUCTS, 





INC. 


’ '- 9. ROYAL OAK, MICHIGAN 


Patent No. 2,303,825 
Other patents pending 
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(AC) TEST CHAMBERS 


A new line of multi-range, all-purpose 
test chambers capable of producing low 
temperatures to —130 F, high tempera. 
tures to 200 F and a standard humidity 
cycle of 20 to 95 per cent from +-35 F to 
+185 F, has recently been introduced 
by Murphy and Miller, Inc. They are 
made in 5 sizes with test space capacity 
from 4 to 36 cu ft. A high capacity, low 
velocity forced air circulation system 
provided by a fan whose motor is 
mounted outside the cold test space, re- 
duces temperature variation in all parts 
of the test space to a minimum. 

Circle letter (AC) on reply card. 


(AD) TUBE EXPANSION 


A new, fully automatic controlled re- 
tractive method of tube expansion that 
expands tubes into thick tube sheets or 
steam drums has been developed by The 
Airetool Manufacturing Company. It is 
used with the already widely accepted 
Airetool tube expansion control system 
to roll tubes in high pressure heat ex- 
changers and boilers. It eliminates step 
rolling in thick sheets, reduces tube roll- 
ing time by doing the complete job in 
one operation. 

Circle letter (AD) on reply card. 


(AE) PAGING UNIT 

Selective paging of “transient” per- 
sonnel, such as supervisors and mainte- 
nance engineers, can now be accom- 
plished through International Business 
Machines Corporation’s portable paging 
unit. An integral part of the company’s 
new electronic paging system, these 
portable units can be plugged into A-C 
power outlets at locations within the 
building to receive coded paging signals 
without special wiring. Both audible and 
visible signals are received for effective 
paging regardless of the nosie level o1 
distance from stationary signals. 


Circle letter (AE) on reply card. 
(AF) PUMPING UNIT 


A subsurface hydraulic pumping unit 
with hydraulic engine of new design and 
conventional production pump with 64- 
in. stroke is announced by The National 
Supply Company. This new unit, appli- 
cable to production of deep wells, elimi- 
nates the sucker rod string. Engine and 
pump, located at the bottom of the well. 
are connected to the surface by two 
strings of tubing. One carries power oil 
from a surface pump or pressure system 
to the engine. The other carries produc- 
tion and engine exhaust fluid to surface. 

Circle letter (AF) on reply card. 
(AG) RECORDING DEVICE 


The petro-mechanics research division 
of Borg-Warner Corporation has devised 
an automatic recording device that can 
be lowered into even the deepest oil 
wells. It forms part of a conventional 
drill string, and records forces on vari- 
ous parts of the drill. It measures the 
impact resulting from the contact of the 
drill and the formation, and also records 
teinperatures, stresses, pressures, and 
mud velocities. 

Circle letter (AG) on reply card. 
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All business 
is specialized 


... and nothing specializes 
on your business 
like your business paper 


This sea-going salesman can sell more 
. . . because he specializes. Your busi- 
ness, too, is specialized. That’s why 
it pays to keep up with this business 
paper of yours that specializes on the 
business problems you meet daily. 
You can move ahead when you know 
what’s ahead; you can make quick 
decisions when you have a clear per- 
spective. Follow the editorial features 
that gather, weigh and interpret the 
news . . . and ads that report new 
products, materials and equipment— 
what they do—where to buy them. 
Read every issue . . . thoroughly. 


This business paper in your 
hand has a plus for you, 
because it’s a member of 
the Associated Business 
Publications. It’s a paid cir- 
culation paper that must 
earn its readership by its 
quality ... And it’s one of 
a leadership group of busi- 
ness papers that work to- 
gether to add new values, 
new usefulness, new ways 
to make the time you give 
to your business paper sti 
more profitable time. 


7,eeeeeereeeee eee ee ee eee +e e 


You'll get many of the outstanding papers 
presented last year to petroleum industry organ- 
izations in PE'’s July 15 ANNUAL REFERENCE 
NUMBER. 

The information included will have a lasting 
reference value to all operating men in the 
Petroleum industry. Among the Oil Papers, 
nothing specializes on your business like PE's 
four selective editions. 


“Pevrolenm 
Engineer 


One of a series of ads prepared by LS -a 
THE ASSOCIATED BUSINESS PUBLICATIONS 
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New Equipment 


(AH) TORQUE CONVERTER 


The Twin Disc Clutch Company has 
announced a new two-stage hydraulic 
torque converter, designed to fill the gap 
in industrial hydraulic drives. Providing 
maximum operational efficiency, the 
Twin Disc two-stage torque converter 
develops up-to-4:1 torque multiplication 
at stall, combined with progressively in- 
creasing engine speed during accelera- 
tion and uniform pull-down under load. 
Thus it meets the requirements of cer- 





| tain engine applications needing con- 


verter drive with specific performance 
characteristics. 


Circle letter (AH) on reply card. 


| (Al) HOOK-BLOCK 
| 


A new unitized hook and traveling 
block featuring a unique hook positioner 
ond a flexible connection between the 
block and hook was placed on display 
for the first time at the Tulsa Oil Show 
by Byron Jackson Company. The newly 
developed hoop positioner can be seen 
at the top of the hook. An arm carrying 
a cam follower can be locked at any 
angular position with respect to the trav- 
eling block. Whenever the load is re- 
moved from the hook, and the springs 
collapse it, this cam follower rotates the 
hook body to the desired angular posi- 
tion. This feature is used to rotate the 
elevators into the correct position for the 
derrick man to catch the next stand 
while going in the hole. 


Circle letter (AI) on reply card. 
(AJ) ELECTRODE HOLDER 


A new, cooler and lighter electrode 
holder for arc welding is being made 
available by the welding products divi- 
sion of the A. O. Smith Corporation. 
There is less tendency for this holder to 
roll in the operator’s hand because a 
unique design places the jaw lever close 
to the handle: a squeeze of the hand re- 
leaces the electrode stub. 


Circle letter (AJ) on reply card. 
(AK) OIL WELL PUMP 


A new. low cost. hydraulic operated. 
oil well pump is announced by Paul 
Snyder. president K-I Hydraulic Manu- 
facturing Company. Outstanding feature 
of the new pump, according to Snyder. is 
the ability to regulate the time of the 
up-stroke to any desired number of sec- 
onds, and the time of the down-stroke to 
any desired number of seconds with a 
constant motor speed. According to the 
manufacturer. the K-I hydraulic is 
adantable to any type well. 


Circle letter (AK) on reply card. 
(AL) MOTOR-GENERATOR 


Electric Machinery Manufacturing 
Company announces production of fly- 
wheel motor generator sets for micro- 
wave system power supply. These fly- 
wheel generator sets and associated 
emergency transfer control insure con- 
tinuity of power supply for microwave 
equipment used for protective relaying, 
supervisory control, and communication 
on utility, pipe line, and similar long- 
distance systems. 


Circle letter (AL) on reply card. 


To obtain more information on products advertised see page E-41 








WOOD-LINED 


STEEL PIPE 


| 
1S IMPORTANT TO 


THE 
PETROLEUM INDUSTRY 


1 Non-corroding 







2 Unexcelled 
flow characteristics 


| 3 Long internal life 


4 Unexcelled cushioning 
capacity against pulsations 
vibrations and other 
mechanical influences 


{ 
| § Low cost 


Combines the strength of steel with the 
durability of wood. Recommended for salt 
water lines, desalting service, dilute caustic 
soda and polysulfide transport, acid wastes 
cooling tower service and oil gathering lines 
Operating service up to 250 p.s.i. and 180°F 
Higher pressure ratings for special service re 
quirements. All pipe flanged and available in 
10’ and 20’ standard lengths or custom fabri 
cated to specifications. Diameters 4 thru 48 
Easy to cut and re-flange. All flanges have 
standard ASME bolt circle. 





Wood-lined fittings in standard and 

. special designs for all diameters. For 
catalog and additional information, 
write Dept. PE. 


MICHIGAN PIPE COMPAN 


Bay City ® - Michigan 


anufacturers of WB’ ood-Stave, Saran Rubber-Linew 
Stainless Steél and Monel Piping 








E-47 








Trade Literature 





Publication will 
be sent free. 





(AM) PUMPS 

A new pump primarily designed for 
fluid injection in oil recovery operations 
has been developed by Ajax [ron Works. 
This pump operates in a speed range of 
200 to 400 rpm and delivers from 429 
bbl per day at 100 rpm up to 1714 bbl 
per day at 400 rpm with a maximum 
pressure of 2050 lb psi using the 154-in. 
diameter plunger. Maximum size plun- 
ger, 234-in. diameter, delivers 1056 bbl 
per day at 100 rpm and 4234 bbl per day 
at 400 rpm with a maximum pressure of 
825 psi. 

Circle letter (AM) on reply card. 


(AN) WOUND ROTOR MOTORS 
The Louis Allis Company has pre- 
pared a new bulletin on its line of wound 
rotor motors, 14 to 1000 hp. The bulletin 
covers wound rotor principles of oper- 
ation and contains performance curves 
and characteristics that show how these 
units are suited to particular jobs. 


Circle letter (AN) on reply card. 
(AO) POWER UNITS 


A new catalog covering the entire line 
of General Motors’ diesel engines for 
drilling and other oilfield uses has been 
published by the Detroit diesel engine 
division. Included is complete informa- 
tion on the recently-introduced Twin 
6-110” diesel with newly-designed GM 
torque converters and other Detroit Die- 
sel units which can be compounded to 
meet oilfield requirements to 2000 hp. 


Circle letter (AO) on reply card. 
(AP) DIFFUSION PUMPS 


Several interesting and informative 
articles are contained in the latest issue 
of Cenco News Chats. One, by Edward 
M. Nakaji, is devoted to “Testing High 
Vacuum Pumps.” Another contains in- 
formation about the new Cenco-River- 
bank frequency standards. A new oil 
diffusion pump is described in another 
article. 


Circle letter (AP) on reply card. 
(AQ) GATE VALVE 


Grove Regulator Company has. pub- 
lished one of the best booklets available 
on its Seal-“O”-ring gate valve. These 
valves are designed and offered for oil 
field production and gas pipe line serv- 
ices. The booklet is thoroughly illus- 
trated in color with a cutaway diagram 
showing all points of the valve. Princi- 
ple of the Seal-O-Ring is illustrated, re- 
vealing that the “O” ring will be held 
in its groove and perform its function 
indefinitely. Floating action of sliding 
sealing parts of the valve is distinctive 
feature. 


Circle letter (AQ) on reply card. 


E-48 


(AR) VALVES 


One of the most complete and compre- 
hensive valve catalogs ever published is 
just off the press and is now being dis- 
tributed by The Lunkenheimer Com- 
pany. This 506-page catalog, featuring a 
special 24-page valve selector guide and 
over 100 pages of reference data, de- 
scribes the Lunkenheimer complete line 
of steel, iron and bronze valves, and 
lubricating devices, boiler mountings, 
cocks and other products, including the 
new “non-slip” handwheel. 


Circle letter (AR) on reply card. 
(AS) CASTINGS 


American Brake Shoe Company has 
issued a new, 12 page booklet on indus- 
trial castings of Ductalloy (Brake 
Shoe’s trade name for ductile iron). 
Properties, characteristics, and applica- 
tions are described for three standard 
grades of Ductalloy produced by two 
divisions of the company. Pictured are 
typical castings for use in aviation, 
chemical, diesel, and other fields. 


Circle letter (AS) on reply card. 


(AT) JACKET WATER 


Young Evaporative Coolers (YEC), 
manufactured for cooling engine jacket 
water, lubricating oil, steam, natural 
gas, or other fluids and also for condens- 
ing steam, natural gas or other fluids. 
are described in a new 12-page, 2-color 
Catalog No. 1952 released by Young 
Radiator Company. Entitled “Young 
Evaporative Coolers,” the illustrated 
catalog gives mechanical specifications, 
operating principles, dimensions, capaci- 
ties, and construction features. 

Circle letter (AT) on reply card. 


(AU) CONTROL AND ALARM 


A new technical information sheet 
issued by The Foxboro Company, de- 
scribes the various combinations of con- 
trol and alarm available with the multi- 
record dynalog recorder. By adding sim- 
ple Rotax (electrical) mechanisms, the 
electronic recorder can be made to 
actuate alarm systems and control proc- 
ess variables, in addition to continu- 
ously recording up to six measurements 
of temperature, flow or conductivity on 
a single chart. 


Circle letter (AU) on reply card. 
(AV) VARIABLE CYCLE 


S..C. Carter Company, Inc., has is- 
sued a new illustrated bulletin, No. 
PR253, giving the principal features 
and specifications of their units and out- 
lining the variable cycle, unique to this 
equipment and which permits operation 
approaching constant flow. A table of 
maximum capacities is included showing 
field of application of these units. 


Circle letter (AV) on reply card. 


(AW) BABY DIGGER 


The Cleveland Trencher Company re. 
cently issued an 8-page bulletin on the 
improved Cleveland Model 92, which js 
now equipped with a 4-speed motor 
transmission. The new unit doubles the 
number of digging wheel and traction 
speeds previously available in the 92, 
Highly maneuverable and mobile, the 
compact but husky Model 92 is designed 
for use on city and suburban jobs. 


Circle letter (AW) on reply card. 
(AX) ROSIN CORE SOLDER 


Federated Metals Division, American 
Smelting and Refining Company has 
published a 4-page bulletin describing 
a new rosin core solder. Known as RTS 
200, it is available in a wide variety of 
wire sizes, compositions, and quantities, 
The bulletin describes five ways in which 
the new rosin core solder is superior to 
ordinary rosin core solders. 


Circle letter (AX) on reply card. 
(AY) HYDRODESULFURIZATION 


A study containing valuable informa- 
tion on the Shell hydrodesulfurization 
process has just been published by The 
Lummus Company, who offers the proc- 
ess and is building the first unit for Shell 
at Stanlow, England. The report con- 
tains a flow diagram and description of 
the process; discussion of possible ap- 
plications; investment and operating 
costs, utility consumption figures, and 
economics for two 10,000 bbl per day 
units charging straightrun gas oil and 
cat-cracked cycle oil respectively. 

Circle letter (AY) on reply card. 


(AZ) PUMPING MOTORS 


A new bulletin on oil well pumping 
motors has just been prepared and re- 
leased by the Louis Allis Company. The 
bulletin is fully illustrated and covers 
the various enclosures and electrical 
characteristics available in these special 
motors. It also includes information and 
performance curves on Louis Allis triple 
rated motors, which provide three horse- 
power ratings in one motor. 

Circle letter (AZ) on reply card. 


(BA) METERS AND CONTROLS 

A comprehensive catalog offering in- 
formation on the complete line of 
meters, control equipment and engineer- 
ing services by Bailey Meter Company 
has recently been released. It is written 
for engineers in power plants, public 
utilities, and process plants. Fifteen 
measured variables common to power 
and process operations form the index 
for selecting appropriate metering and 
control equipment. 

Circle letter (BA) on reply card. 


(BB) WIRE ROPE MANUFACTURE 


A novel booklet presenting a picture: 
story-tour of wire rope manufacture has 
been released by Macwhyte Company. 

Fifty-six continuous scenes, one to a 
page like a film showing, are included. 

Beginning with wire rods, the tour 
takes in metallurgical checking, wire 
drawing, testing, rope making. 

Circle letter (BB) on reply card. 
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Trade Literature 


(BC) SLUSH PUMP 


The Ideal Type E-700 power slush 
pump, rated at 700 hp output, is de- 
scribed in a new, profusely illustrated, 
20-page bulletin, No. 387, issued by The 
National Supply Company. The bulletin 
covers design and construction features 
with many pictures of individual work- 
ing parts of the company’s largest slush 
pump, its performance with six liners, 
and specifications, Dimensions are given 
on double-page line drawings. 


Circle letter (BC) on reply card. 


(BD) HOOK BLOCKS 


Bulletin 390, 8 pages, describing the 
Ideal Type E hook blocks, is announced 
by The National Supply Company. 
Features of operation and design are de- 
scribed and illustrated by half-sectional 
views of operating parts. Specifications 
are given for five hook blocks rated at 
90, 140, and 200 tons and ranging in 
overall length from 8214 to 119% inches. 


Circle letter (BD) on reply card. 


(DE) PLASTICIZER 


Plastolein 9057 DIOZ (di-iso-octy] 
azelate) has been added to Emery’s line 
of Monomeric and Polymeric _plasti- 
cizers. Very similar in performance to 
di-2-ethylhexyl azelate (Plastolein 9058 
DOZ), Plastolein 9057 DIOZ is a pri- 
mary, monomeric plasticizer for all 
types of vinyls, cellulosics, and syn- 
thetic rubbers. It is a basic, primary 
plasticizer, Plastolein 9057 DIOZ, im- 
parting low-temperature flexibility. 


Circle letter (BE) on reply card. 


(BF) COLOR-CHIP FOLDER 


Just released by the Rust-Oleum Cor- 
poration is this new six page color-chip 
folder, Form No. 125, illustrating and 
describing the new Rust-Oleum restful 
color group for plant interiors and ma- 
chinery. The new restful color group is 
specially prepared to assure pleasing 
colors and harmony in contrasts. 


Circle letter (BF) on reply card. 
(BG) POWER PACKS 


A new 8-page illustrated bulletin on 
inductrol power packs, for a-c lighting 
and power service up to 112.5 kva, 600 
v and below, has been announced as 
available by the General Electric Com- 
pany. The bulletin (GEA-5928)  ex- 
plains why voltage should be regulated 
and the advantages of using packaged 


‘equipment to provide this regulation. It 


also presents data and prices on three- 
phase Inductrol power packs. 


Circle letter (BG) on reply card. 
(BH) INDUSTRIAL CASTINGS 


Meehanite castings for industry are 
described in a new eight-page folder 
published by the American Brake Shoe 
Company. This division produces five 
engineering grades of Meehanite and 
several other heat-resistant and corro- 
sion-resistant grades. The booklet de- 
scribes characteristics of the material, 
lists properties, and carries engineering 
information on hardenability, etc. 


Circle letter (BH) on reply card. 
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(BI) POROUS CASTINGS 


The whole development and applica- 
tion story of modern impregnation of 
porous castings is available in a new 
eight-page, two-color bulletin issued by 
the American Metaseal Manufacturing 
Corporation of New York City. Com- 
plete illustrations show how the impreg- 
nation by a 100 per cent solid copper 
copolymer differs from older methods, 
and why only these new materials and 
methods can achieve impregnation. 


Circle letter (BI) on reply card. 


(BJ) DRAINAGE DITCHING 


A new catalog describing the Buck- 
eye Model 302 farm drainage ditcher for 
more profitable farm drainage ditch- 
ing has been announced by the Gar 
Wood Industries, Inc. This new catalog, 
designed specifically for contractors in 
the farm drainage business, explains 
and shows in detail why the Model 302 
digs fast and accurately to grade. 


Circle letter (BJ) on reply card. 


(BK) CONSOLIDATED RIG 


The National Supply Company an- 
nounces Bulletin No. 383 (20 pages) 
presenting the new Ideal Type 80-B 
consolidated rig, an 800-hp rig for 
medium depth drilling. Rig construction 
and operating features are described 
with many illustrations. Drive groups, 
shaft speed diagrams, and engineering 
specifications are included. 


Circle letter (BK) on reply card. 
(BL) PLUNGERS, PUMPS 


Ceramic plungers for reciprocating 
pumps are the subject ef a new bulletin 
now being offered by Worthington Cor- 
poration. The bulletin No. W-404-B5, 
lists the chemical and physical proper- 
ties of the plungers and describes the 
process by which they are manufactured. 
The ceramic plungers are extremely 
corrosive and abrasive resistant and 
possess consistent, high-strength pro- 
perties. 


Circle letter (BL) on reply card. 
(BM) STARTER GUIDE 


Tips on selecting the right starter 
for squirrel-cage induction motors rated 
up to 600 hp at 600 v or less are con- 
tained in a new bulletin released by 
Allis-Chalmers Manufacturing Com- 
pany. Information included in the bul- 
letin tells how to select the proper type 
starter, enclosure, and operating ar- 
rangement, and explains how to deter- 
mine whether a full or reduced voltage 
starter should be used. 


Circle letter (BM) on reply card. 
(BN) PIPE CUTTINGS 


Beaver Pipe Tools has recently pro- 
duced a new envelope enclosure ex- 
plaining an improved principle in pipe 
cutting. The folder describes how 
Beaver’s new No. 2 and No. 4 pipe cut- 
ters are constructed so that the cutting 
wheel is fed directly into the pipe. This 
allows easier, quicker cutting. Dia- 
grams and drawings illustrate this point. 

Circle letter (BN) on reply card. 


To obtain more information on products advertised see page E-41 





TOLEDO 
SELLS ONLY 


THROUGH ITS 
DISTRIBUTORS 


No other method of distribution 





has ever matched Manufacturer to 
Distributor to User. 

It’s the most economical short 
cut to getting goods promptly to 
users. 

Our 50 years experience in 
marketing the TOLEDO line of 
pipe tools and power pipe ma- 
chines has proven this fact beyond 
a doubt. 


Advantages for YOU! 
ECONOMY— Buying many prod- 


ucts from one source simplifies 
your problems of purchasing, 
selling, bookkeeping and stor- 
age. 


SPEED—Your Distributor carries 
large stocks of equipment you 


need for immediate delivery. 


RELIABILITY—Y our Distributor is 
your friend and neighbor. Rely 


upon him. He serves you well. 


PERSONAL CONTACT—yYour 


Distributor’s salesmen are ready 
at all times to help you in emer- 


gencies. 


Depend on your Distributor and 
TOLEDO for reliable service at all 
times. The Toledo Pipe Threading 
Machine Co., Toledo, Ohio. 


TO foo 
Mark of Quality on Fine 
Pipe Tools 


E-49 






i 


NATIONAL RAPID MECHANICAL 
sg WATER FILTERS 





National Rapid Mechanical Water Filters are 
used for filtering water in salt water disposal 
and water flood projects and municipality in. 
stallations. Filters are rated according to best 


















empirical values. Common backwash rates are E 
12 to 20 gallons per minute, per sq. ft. of filter A 
area. bs 
Nominal Approximate P 

Water Cap. Weight of 
Size Bbls./Day 404 W.P, y 
4’ x 5’ 1060 14004 
6’ x 5’ 2300 2100+ I 
, ae 3200 2400+ ( 

8’ x 5’ 4200 3200# 
10’ x 5’ 6600 55404 r 
NOTE: Filters are furnished in 40, 75 and 100 ; 
PSI W.P. | 





k 
I 
. 
, 
Four 10’ x 5’ National Rapid Mechanical Water Fil- 
ters on an Oklahoma water flood project. 


A National 4’ x 5’ Rapid Mechanical Water Filter in Injection water passes into National Accumulator 
a water disposal plant in Texas. from National Rapid Mechanical Water Filter. 
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NATIONAL TANK COMPANY 
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Valuable Papers for Reference 


Our readers are reminded that this is the Reference Annual number. All 
the articles are papers that have been read before technical groups and other 
associations in the industry during the year. It is solely to these articles that 
this issue is devoted. No other editorial features are included. The purpose is 
to give our readers access to a selected list of valuable papers that can be filed 
away for future reference or used for immediate application in current 


operations. 


Selecting papers for this issue is among the most exacting tasks that confront 
our editors. An editorial balance is maintained between articles, the information 
in which can be readily applied in today’s operations, and articles containing 
information of the more remote type that shows promise of application in the 
future. As might be expected, preference has been given to articles covering 


the immediately applicable type of information. 


In an age of specialization, selection of papers for publication herein poses 
a difficult problem. Obviously, the greater the specialization, the greater the 
need for discrimination in selecting articles, for there are many more articles 
than there is available space for their publication. In selecting articles the 
especial needs of readers are taken into account, and certain considerations 
are kept in mind. Besides recognizing and recording significant advancements 
in the industry, there are factors such as geographical location and how oper- 
ating practices are affected thereby. These are factors of some importance to 


the individual reader, depending on where his operations are. 


The policy of keeping readers abreast of significant developments in the 
industry is basic and fundamental with our editors. It is to be hoped, therefore, 


that their selection of articles in this issue will be of maximum value to the 


greatest number of readers. 
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PROPERTIES OF CONSTITUENTS OF NATURAL GASOLINE 
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Constituent 
Property 

Ethane | Propane | Butane |Iso-butane| Pentane |Iso-pentane| Hexane 
Empirical formula C.H,¢ C,H; CyAy CyAio CsHiy C;Hi: CeHy, 
Molecular weight - 30.05 44.06 58 .08 58.08 72.10 , —e 
Specific gravity of gas (A= 1) 1.038 1.523 2.007 2.007 2.491 2.491 i mm 
Density, gas, lb. per cu. ft. 0.07949 | 0.11656 | 0.15365 | 0.15365 | 0.19074 | 0.19074 ‘0.22780 
Cu. ft. gas per lb. 12.579 8.579 6.508 6.508 5.243 5.243 4.390 
Cu. ft. gas per gal. liquid 39.41 86.42 81.62 30.59 27.58 97:32 er 
Specific gravity of liquid 0.3758 0.5092 0.5827 0.5637 0.631 0.625 ; 0.663 
A. P. I. gravity of liquid 248 Lae 111 120 93 95 82 
Lb. per gal. liquid 3.138 4.945 4.858 4.700 5.261 5.11 5.527 
Gal. per Ib. liquid 0.319 0.286 0.206 0.213 0.190 0.192 0. 181 
Boiling point, deg. fahr. —127.5 —44 30.9 10.0 97.0 82.4 156.0 
Melting point, deg. fahr. —278 —310 —211 —229 —204 —256 ie 
Critical temp., deg. fahr. 1) 207 804 273 387 370 486 
Critical pressure, lb. per sq. in. 723 654 542 536 486 484 1s 
Specific heat of gas, C,, B.t.u./Ib. 0.505 0.478 0.456 0. 462 0.448 0.448 0.442 
Specific heat of gas, C,, B.t.u./cu. ft. 0.0406 0.0566 0.0728 0.0731 0.0854 0.1006 
C,/C, 1.22 1.18 1.108 1.110 
Heat of vaporization, B.t.u. per lb. 210 182 164 158 154 158 143 
Heat of vaporization, B.t.u. per gal. 658 773 797 743 810 823 790 
Heating value, B.t.u. per cu. ft. gas 1,795 2.580 3,350 3, 266 4,007 4.012 ; 4,730 
Heating value, B.t.u. per Ib. 21,990 21,300 20.900 20. S800 20 , 900 21.100 0.008 
Heating value. B.t.u. per gal. liquid 68 , 600 90,400 | 101,500 on papery 109,900 | 115,000 
Lower inflammability limit, % 3.2 2.3 1.9 1.9 1.4 
Upper inflammability limit, % 12.5 9.5 8.5 8.4 8.0 
Mean coefficient of expansion, 0°—50° F. .0028 .00143 . 00096 .00118 .00081 .00070 
Mean coefficient of expansion, 50°—100° F. .00180 .00118 .00128 . 00089 .00078 

= — —— = 
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Fz Don’t be “penny wise and pound foolish” 
where stainless steel piping is concerned. 
The most economical choice does not al- 
ways imply the least initial cost as working 
pressure, methods of joining, installation 
costs and allowance for loss by corrosion 


take a closer look at 


otainless=Schedules 








are critical factors. This is particularly true 
where costs resulting from failures in serv- 
ice—replacement of equipment and lost 
production due to down time—may exceed 
the initial cost of the piping. 











1” IPS 


with .010” loss 
of wall thickness 


%o 


5S 10S 408 805 55 10S 
% of Wall Loss 








40S 80S << we 
Ratio of Maximum 
Allowable Working Pressures 


C 





1” IPS, Type 304 
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Figure D 
1” IPS, Type 304 
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CORROSION RESISTANCE 

For long service life it is advisable to allow for 
some loss in wall thickness where stainless 
piping is employed to combat severe corrosion. 
As shown in Figure A even a small loss means 
an appreciable percentage loss of wall thick- 
ness in the lighter weight schedules. 


and ease of adaptation to existing lines. 


service conditioris. 
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Whatever your stainless piping problems, Mr. Tubes— 
your B&W Tube representative—can provide valuable assist- 
ance. Consult him for advice on the stainless piping or tub- 
ing that will afford optimum cost-life ratio under your 


WORKING PRESSURES 


As shown in Figure B, the heavier pipe sched- 
ules permit higher working pressures, thus per- 
haps permitting the use of smaller diameter 
piping, or offering greater flexibility for subse- 
quent changes in operational procedures. 


1” IPS 

















While various types of fittings are available for the lighter 
weight pipe schedules, they should be examined carefully as 
to initial cost, installation cost, working pressure permitted 


COSTS 


Although the lighter schedules cost less, as 
shown in Figure C, you actually get more for 
your money with the heavier schedules because 
the ratio of increase in cost is less than the 
ratio of increase of wall thickness (Figure D). 


Methods of Joining & Installation Costs 


From the standpoints of economy and ease of 
installation, it is extremely important that at- 
tention be given to methods of joining, fit- 
tings, etc. because: 

1. Schedule 40 IPS is the lightest weight pipe 
specifically designed for threading. | 

2. Fittings which provide a good thread and 
also afford structural strength at the joint are 
not commercially available for lighter weight 
pipe. 

3. Field welding of thin wall pipe is difficult. 
4. Misalignment of connections can cause 
high installation costs. 


TA-1709 (G 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Beaver Falls, Pa.—Seamless Tubing; Welded Stainless Steel Tubing 


Alliance, Ohio—Welded Carbon Steel Tubing 


THE PETROLEUM ENGINEER, Reference Annual, 1953 





| \| 















































- + aus 
ya ee WOM ‘ARID 22°1 $2 7 * * Gyeg ° ° duzgy, 
sh ° Poureip [Jaa ‘*ABIO L0°T 62 * yyeqo dumry * eqrueiy 
“68 ++ + aeuee v0'T 8z * + £8 BMS ; = 
509 * © gyave yordu0g yO'T 82 , ° POX auojspueg 
083 Yyive 31q842aZ0A $8°0 xd [PABIZ B8IBOD . 


28 ° pues 18°0 2 °° pues Wa 
tee - * + pues 41g 820 Iz : * pues Jeary 
i) es o ¢ + *agen “ps “no “43 "no 
[@}UOZIIOY YyqTAA auIn[oA 000€ 
a]sue “Say (sH9N13 07UL payTgy se) “dk °NO Udd ‘aT 
HLUVA AO SAdOIS TVYALYN NOL V OL TVNDA HLUVA dO SAILILNVNDS “OLE ‘SHOOU ‘SHLUVT JO LHDIGM ALVNIXOUddV 























*pozeavoxea udyM H[Nq [VUISIIO sz JO % sasvarour Yooy *ssauasrvoo 0} Surpsi00o8 ZI/1 OF OL/T wosay [aaess :4ySI0q ul Y% Juouryuquia ut saprsqns pues ‘Snp uayas fF] /[ YINq UL asBvetOUL [aAvIZ puw puRs 
“s}USWIYUBqUIa OJUI PeUIIOJ UsyM YING Ul g/T esverIepP puw IWSiey ul ¢/T eprsqns jnq ‘3np usays* % y[Nq ul eseaioUr ABD puB qyeEg 





1 | 
“Peo “LOP 88 
"SOL O8 
. #8 
os 
O8 











CONMOD 
t+ Is ts iv ly 























ON 
oO 
so 





S 

i) 
on 
a 








ar) 
nN 
= 


ae 
Saree 








Q2a0ns 
~N 
I~ 





RSIS aeHOo ADDON 





NOOO 


tt 2 OD hy 








bLOnrnd of 
ak Ci) 


oo . 
+t | Oona NOS 
eH O wre DD 


rDOaO 
Oj] Hon 
AN atetigiw 


CONtO 








ANHOD ONNO 





ms Ott OOMrOD 





Nn 












































‘Ur *youel} JO YIPIAA 10 yrdaqy 





TWANIT 0001 Y3d “GA ‘ND “O19 ‘SAHONIYL NI SANNTIOA NOILVAVOX3 























THE PETROLEUM ENGINEER, Reference Annual, 1953 














































Upper photo shows Pacific-Western High Speed Power Units 
at Richfield Oil Company pipe line station 


Lower photo shows Pacific-Western Speed Reducer Units 
at a Union Oil Company pipe line station 


every year more 
di Sa 
SPECIFY... 


e 
65 years of experience 
55 in the design and production of gears and 
b mechanical power transmission equipment, plus 


the facilities of 5 modern plants, enable 


Western Gear Works to fill the need 


for standard or special gears and gear units 


—— > toc — *_ 


on any petroleum industry application. 


Many informative brochures are yours for the asking. 
Write now, on your company letterhead, 

for our informative brochure No. 5204 “Gear-Drives 
For Pipe-Line Service.” Address your letter 

to the Executive Offices, Western Gear Works, 

P.O. Box 182, Lynwood, California. 


— «= «2 = = et & 





ee - 


COMPLETE ENGINEERING SERVICE AVAILABLE 


Write, wire or phone your nearest Pacific-Western office 

Plants—417 Ninth Ave. S., Seattle 4, Washington 

2600 E. Imperial Highway, Lynwood (Los Angeles County), California . Plants: Seatt e 
1035 Folsom St., San Francisco 3, California WE STERN GEAR WORKS ) s Fr : 

Belmont (San Francisco Peninsula), California eo 

117 N. Palmer St., Houston 3, Texas v Belmont 


wt 
Representatives —N. 2605 Division St., Spokane, Washington Manufacturers of PACIFIC-WESTERN Gear Products — 


Lynwood 
930 S. E. Oak St., Portland 14, Oregon eddies County) 


R 212, Ross Bldg., De 2, Colorad sae 
°°300 South trees Street. Dallas, Senae Pit at ite Gear & Tool Works Houston 


Engineering & Machinery Ltd., 1366 W. Broadway, Vancouver, B.C. 
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THE CONDITIONS WE FACE 





Secret of our productivity is a free political and economic 


climate — without it, security or social progress is a myth 


Avproximatexy a year and a half ago, 
I discussed with you some of the dan- 
gers I believed to be inherent in the 
economic and political road this country 
was following. The evidence accumu- 
lated painted an appalling picture... 
the incredibly heavy burden of taxa- 
tion; stifling and conflicting rules and 
regulations governing business’s every 
move; constant and cumulative concen- 
tration of power in Federal hands; and 
the waste, inefficiency, and corruption 
that accompany such concentrations of 
power. 

It was not my purpose at that time 
to indulge in partisan poltics, but rather 
to present facts for analysis. It seemed 
to me that entirely too little attention 
was being paid to what was happening 
in his great country of ours. 

Many lullabies were being played for 
us, and I took the opportunity to urge 
the purchasing agents to use their 
knowledge and experience to form an 
alarm clock brigade. 

This is, of course, a later date—16 
months plus 3 days, to be exact, since 
those earlier remarks. I believe the 
tunes and the times have begun to 
change. As citizens and businessmen, 


_+Presented to the Purchasing Agents Asso- 
ciation, annual meeting, Los Angeles, Cali- 
fornia, May 25, 1953. 


REESE H. TAYLOR 





Reese H. Taylor 
President 
Union Oil Company of California 


our opportunities to aid in the progress 
of this nation may well be better. What 
the future holds, however, can never be 
recorded in advance. 

In large measure, it is up to us. 

The problems the American people 
face today are every bit as serious as 
they were a year ago or five years ago. 
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I believe we can classify them as th 
external threat to our security, the in 
ternal threat to our industrial progress 
and the close relationship that exists 
between these two. 

Let there be no mistake about it. Fo 
a country that stood strong and powe1 
ful as the savior of freedom in August of 
1945, we have slid a long way. Ow 
strength, we dissipated; many of « 
friends, we sacrificed; and our positio 
of leadership, we abandoned. 

And as is so often the case. when an 
individual or nation neglects duties, r¢ 
sponsibilities, and obligations, the cot 
has been heavy. 

Without demur, we have turned ove 
to the domination of Russian commun 
ism in Europe alone a population 
equivalent to that of all the states east 
of the Mississippi River—approximately 
100,000,000 people. In the Orient, they 
have added to their sway a population 
three times that of this country. If we 
add up the number of people that have 
to be on the side of communism, includ 
ing Russia proper, we find it comes t 
754,000,000. 

In other words, we are no match for 
them in manpower. 

In land area, it is the same story. In 
Europe. we let them take the equivalent 


ut! 
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regular monthly issue. 





The Reference Annual includes papers selected for 
their outstanding contribution to the literature of the 
petroleum industry and for their indication of signif- 
icant trends in our economy and in the operations of 
our industry. Regular features do not appear in the 


Reference Annual as it is a special number and not a 








of Texas, California, Maryland, New 
Hampshire, and Vermont; in the Orient, 
an area equal to that of North America. 

There was one thing we could not 
give them, however—or perhaps they 
would not accept. That is our industrial 
productivity. Perhaps we could have 
given them our machines. We did that 
during the war. Perhaps we could have 
loaned them our technical men. We did 
that also. 

But we could not give them the idea. 
We could not make them understand 
that free men, working in a free eco- 
nomic climate, are the basic secret of 
this country’s productivity. Without 
these, the men we loaned them and the 
machines we gave them could produce 
no better than their own. 

Unless their acceptance of such a gift 
might have changed the Russian gov- 
ernment’s attitude toward us, I for one 
am quite happy that they have not ac- 
cepted. 

For today, the major deterrent to 
World War III is the dominant produc- 
tive capacity of this nation. 

The point needs no belaboring. A few 
simple figures tell the whole story. 

Our annual steel capacity is 106,000.- 
000 tons; Russia’s 38,000,000 tons. Our 
crude oil capacity is 7,500,000 bbl per 
day; Russia’s is probably less than 1.- 
000,000 bbl per day. Our automotive 
production capacity is 8,000,000 units 
per year; Russia’s, probably only 500.- 
000 units per year, and so on. 

Take away the productive margin 
established’ by the United States, and 
the free world as we know it will join 
the civilizations of Greece and Rome in 
the pages of history. 

Anything that might tend to weaken 
our industrial advancement, therefore. 
is not merely a threat to this country; 
it is a threat to the idea of individual 
liberty anywhere in the world. 

The importance of this point cannot 
be over-estimated in my opinion. 

For many years now, we have seen 
our business enterprises put on the rack 
in the name of world security or in the 
name of social progress or welfare state. 
Too few people have recognized that 
security without our productivity was a 
myth, and too few people recognized 
that social progress without that same 
productivity was also a myth. 

Our industrial progress and our na- 
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tional security cannot be separated. 
They come from the same cloth, the 
same pattern—which many of us are 
pleased to call the American Way. 

It seems to me, therefore, in order to 
bring about and preserve a climate that 
will permit the free world to survive 
and our standards of living to move for- 
ward, there are three basic objectives 
toward which we, of management, must 
strive. 

First, I believe management must co- 
operate wholeheartedly with the Gov- 
ernment in the development of policies 
and programs aimed at giving our free 
economy a chance to re-establish itself. 
Business must give freely of its energies. 
intelligence, and abilities in order to 
achieve such objectives. 

Assuming a relatively free economy, 
business managements’ second objec- 
tive must be to accomplish that which 
we have said business could accomplish 
in such a free economy. Business must 
do the job it has said private enterprise 
has done in the past and can do in the 
future if left free to compete. profit, and 
build. 

And third, business must never as- 
sume for a moment that our economic 
system is understood and admired by 
the majority of the American people. 
American industry, you might say, is on 
trial. Therefore, it is essential that we 
undertake to explain by all means possi- 
ble just how and why this economic 
machine of ours, working in a free cli- 
mate, serves the best interests of all of 
the people. 

No one of us here today may make too 
significant a contribution as individuals 
toward the achivement of these three 
objectives. But if we recognize they do 
exist, and if we will carry the desirabil- 
ity of their accomplishment into the con- 
duct of our daily business affairs, the 
cumulative effect may well make the 
difference between success and failure 
of the national economy. 

Under objective number one—the 
need for business to cooperate with Gov- 
ernment—there are many outstanding 
businessmen making tremendous per- 
sonal sacrifices in order to assist the 
new administration in these crucial 
times. 

But seldom, if ever, has a new ad- 
ministration been faced with the com- 
plex internal and external problems in- 


herited by the present administration, 

No businessman who is accustomed 
to protecting the assets of his company 
would be inclined to play fast and loose 
with so serious a question as that of the 
defense of this country. But certainly 
a national debt of 259 billion dollars. 
equaling $6000 for each and every 
family in the United States, is also a 
problem that cannot long be ignored, A 
tax burden at all levels of Government 
that is running close to 29 per cent of 
our national income likewise is a mat- 
ter requiring immediate attention. 

When business was confronted with 
a philosophy dedicated to the theory of 
“tax and tax, spend and spend, elect 
and elect,” the opportunities to aid in 
the establishment of sound fiscal policies 
were—to put it mildly—somewhat 
limited. 

I do not believe we are operating 
under this philosophy today. I do be. 
lieve the administration is willing to 
accept such assistance as business may 
be able to offer in solving these prob- 
lems. 

The Government, as you gentlemen 
well know, is the largest single pur- 
chaser in the United States today. Just 
how much more assistance your Associa- 
tion might be able to render, or just how 
much more help you as individual pur- 
chasing experts might be able to pro- 
vide, I do not know. But certainly. if a 
company can go bankrupt through poor 
purchasing policies and practices, a gov- 
ernment can do incredible damage to 
the national economy on the same basis. 

Despite what may be done in the way 
of increasing Government efficiency 
through the use of sound business 
methods, I think we must recognize that 
a high Tevel of taxation is going to be 
with us for some little time, perhaps 
not at the current rate, but still in an 
amount to represent a great burden to 
the economy. Our national defense de- 
mands it, regardless of what may be the 
outcome of the current negotiations at 
Panmunjom. 

Recognizing this, I think it becomes 
mandatory for business to do everything 
in its power to assist the administration 
in eliminating the debilitating effects of 
such incentive killers as the so-called 
excess profits tax, and the confiscatory 
levels reached by the progressive income 
tax. Tax policies and structures must be 
established to encourage individual in- 
vestment as well as the growth and 
productivity of business enterprises. 
Only in this way can our national de- 
fenses be secured and our standards of 
living increased. 

Killing of the goose that lays the 
golden eggs might be a desirable execu- 
tion to some. Most Americans, I think, 
would rather concern themselves with 
finding a method of breeding the goose 
in order to increase production. 

Our tax structures must be based 
upon this type of thinking. 

While one hand of Government has 
been progressively suffocating business 
with taxation for the last 20 years, an- 
other has been tying industry’s produc- 
tive’ arms with roll upon roll of red 
tape, rules, restrictions, regulations. 
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anti-trust suits, and plain fiat. You all 
are familiar with them. 

Now I don’t for a minute want to 
imply that all companies are lily-white 
in their motives and endeavors. Nor do 
| think industry would be wise to en- 
deavor to eliminate all of the laws that 
govern business operations. 

There is a balance than can and musi 
be struck between the adequate safe- 
guards that will assure a free, com- 
petitive economy, and the opportunities 
and incentives that must exist if in- 
dustry is to do a productive job for the 
people and the nation. 

Business must take the initiative in 
working with the Government to achieve 
this balance. 

If we assume business and the Gov- 
ernment are able to resolve the prob- 
lems of the last years and are able to 
set this country once more on the path 
of economic progress, what then? 

The answer to that question is that 
business has to take the responsibility 
for the economic well-being of the 
country. Business has to meet our ob- 
jective number two. Namely, it has to do 
the productive job so many business 
spokesmen have said can be done, given 
the proper freedom. 

A casual look at the record might 
lead one to believe that things are not so 
bad even at the start. With only 6 per 
cent of the world’s population, our peo- 
ple have 70 per cent of the world’s auto- 
mobiles; 58 per cent of the world’s tele- 
phones; 42 per cent of the world’s power 
production; and 35 per cent of the 
world’s merchant shipping tonnage. 

On the surface, it is a pretty picture. 

But I think we should look further 
and recognize that all of the increase in 
our per capita income since 1929 took 
place between 1939 and 1945 as a re- 
sult of mobilization and war. If we ad- 
just for the decrease in the purchasing 
power of the dollar, the per capita in- 
come actually declined from 1945 to 
1951. It amounted to $889 per person in 
1945 and $782 per person in 1951—a de- 
cline of 12 per cent. 

A decline of 12 per cent in the per 
capita purchasing power in six years 
certainly is not good. A similar decline 
over the next six years could be dis- 
astrous. 

No such decline is pre-ordained, how- 
ever. When functioning in a Government 
atmosphere sympathetic to the workings 
of free enterprise, ours is a dynamic 
economy. That is: It is a dynamic eco- 
nomy if the last twenty years have not 
sapped the initiative, the drive, and the 
willingness of our business leaders to 
take risks. 

If a decline is not pre-ordained, nei- 
ther then are success and prosperity. It 
is up to business. 

Prophets of doom predict dire conse- 
quences to our economy as a result of 
potential reductions in armaments. They 
declare that plant expansion has 
reached its zenith, that housing construc- 
tion has caught up with demand, that 
the hard goods market is saturated, and 
so on. 

In other words, there are no new 
frontiers, no new horizons. 


It this were a regulated economy, | 
would agree with these prophets whole- 
heartedly. 

Without attempting to minimize these 
problems and others, / refuse to believe 
that the men and institutions I know in 
American business are incapable of 
meeting the trials of a free economy. 

No nation in history has satisfied 
fully the material wants of its people. 
We have come the closest and, God will- 
ing, we today have the best opportunity 
to fulfill those wants. This is the genius 
of a free economy. 

It is a challenge business cannot let 
pass. During the next four years if busi- 
ness has the courage of its convictions, 
it can and must make long strides in the 
direction of providing a better and bet- 
ter standard of living for the people. 
Our econmoy may be in for some ad- 
justments, but if American business 
leaders will remain steadfast in their be- 
lief that a free economy is the best for 
all, if they will regard needed adjust- 
ments as just that and nothing more, if 
they will plan and build for the future 
at such a time, we will have the facts 
to prove our case. 





Says the Author 


the way of cooperating with Govern 
ment, and producing the materials of 
peace and war, may well be lost unless 
the people understand the how and th« 
why. 

It is an old saying that “Good deeds 
do not speak for themselves.” It ce1 
tainly is the truth when we talk about 
the benefits of our economy. For many 
years, industry—working under advers¢ 
conditions—has performed miracles in 
this country only to see the bows taken 
by others. 

I do not think this happened becaus 
business is basically inarticulate. It hap 
pened because most businessmen wert 
primarily concerned with getting the 
job done. That was their sphere, thei: 
interest, and the way in which they 
served the best interest of their indi- 
vidual companies and the nation. 

The recognition that others were 
propagandizing and playing the siren 
song while they worked came late—al.- 
most too late. The facts were all but 
lost in a morass of smear, innuendo, and 
downright lies. 

Industry, however, has learned to 
speak. What part these efforts played in 





benefits. 





Management's Objectives 


ONE 
Business must cooperate wholeheartedly with government and must give 
freely of its energies, intelligence, and abilities to re-establish a free economy. 
TWO 
Business must prove it con do the job it has promised that private enterprise 
could do if left free to compete, profit, and build. 
THREE 


Business must realize it is now on trial and must present its case to the Amer- 
ican people by keeping them informed about our economic machine and its 








In November, 1952, a majority of the 
people indicated at the polls that they 
were willing to try—at least for the time 
being—a return to a free economy. And 
I think that is a fair statement. 

But we should also keep in mind that 
45 per cent of the people who voted did 
not vote against those who had en- 
deavored to smother the free economy. 
Forty-five per cent did not vote against 
those who for 20 years had vilified that 
economy and pushed us toward the 
precipice of a socialistic state. 

To those of us familiar with the work- 
ings of a free economy, as compared to 
a state controlled economy, such a sta- 
tistic seems incredible. We may say that 
truth and fact and justice are all on our 
side; that the benefits of our economic 
system are self-evident. 

To us—yes. But 45 per cent of the 
American people still must be con- 
vinced. That is where we come to our 
objective number three. That is... we 
must do everything in our power to get 
across to the people the simple fact that 
a free competitive economic system 
serves their individual best interests. 

Whatever business may accomplish in 
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the past, I do not know. But I do know 
our economy once more has an oppo! 
tunity. If we want to preserve that op 
portunity, we must continue to speak. 

The danger today is that in the first 
enthusiasms of a vote of confidence 
no matter how narrow the margin—in- 
dustry may feel that the job of explain 
ing, talking, and teaching is done. Noth 
ing could be further from the truth. 

In concluding my remarks, | would 
like to express a deep and sincere per 
sonal conviction. 

This great land of ours has little to 
fear in the world of today as long as we 
have men of confidence and men with 
faith.in the American concept of free 
dom working to preserve our heritage. 

In our generation, it is the enlight 
ened American businessman who must 
provide this leadership. If we are suc 
cessful in providing it, if we can securé 
the understanding and cooperation of 
the people—regardless of race, creed, 
or political affiliation—we can go on to 
a future better than any of use here to 
day can imagine. 

It is a great challenge, a great oppo 
tunity. ; ; eke * 
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Progress In Standards Made 


In the Petroleum Industry’ 


A force in modern industry, standardization means 
continual change to provide adequate specifications 


C. A. YOUNG* 


SranparpizatioN of oil-field equip- 
ment has been an integral part of the 
American Petroleum Institute since its 
organization in 1919. R. L. Welch (then 
general secretary of the Institute) re- 
quested the writer (then representing a 
manufacturer) and two other manufac- 
turers to have an informal conference 
on this subject in Washington at the 
first meeting in 1919, for the purpose of 
developing some concrete recommenda- 
tions on what might be done. 

There was a crying need at that time 
for such a program and items were cited 
on which standardization would be 
highly beneficial, such as pipe threads, 
taper joints for both rotary and cable 
tools, rig irons, etc. No specific recom- 
mendations were made at the 1919 meet- 
ing except that the subject be kept alive 
by further discussiens. 

In the meantime, the Purchasing 
Agents Association of Tulsa had ap- 
pointed a committee to study the possi- 
bility of standardizing rig irons; also, 
at about the same time, the Mid-Con- 
tinent Oil and- Gas Association ap- 
pointed a committee to prepare specifi- 
cations on oil-country tubular goods. 

Appearing before succeeding meet- 
ings of the Institute, representatives of 
other organizations, such as the Ameri- 
can Society for Testing Materials, the 
Division of Simplified Practice of the 
Department of Commerce, and others, 
explained what had been done by such 
organizations in the matter of stand- 
ardization. 

There was a strong under-current of 
objection among some of the manufac- 
turers and suppliers who felt any such 
program would stultify progress and im- 
provements, and on the other hand there 
were manufacturers who were equally 
in favor of the idea; likewise users of 
equipment became increasingly interest- 
ed and urged that some action be taken. 

These pro and con discussions were 
very helpful in developing a consensus 
on the need for standardization. Finally, 
in 1923, the Institute’s board of directors 
authorized the appointment of several 
committees to develop recommendations 
on such subjects as rig irons, cable tool 
joints, rotary tool joints, wire rope, belt- 


+Presented at annual convention, National 
Association of Purchasing Agents, Statler 
Hotel, Los Angeles, California, May 26, 1953. 
_*Director, American Petroleum Institute, Di- 
Vision of Production, Dallas, Texas. 





ing, rigs and derricks, etc. In 1924, 
authorization was given for the creation 
of the Division of Standardization to 
administer the work of these committees 
with the writer employed as director. 


Major Objectives 
Four major objectives were 
lished to govern this program: 
1. Adoption and simplifica- 
tion of standard sizes. 
2. Bring about interchange- 
ability between threaded 
and other mating parts. 


estab- 
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The Institute’s standardiza- 
tion program is essentially dom- 
inated by the needs of the con- 
sumer interests and representa- 
tives of the consumers are in the 
majority on the committees. 
Formulation work, however, is carried 
on in complete cooperation with ade- 
quately represented manufacturing in- 
ierests. 

Organization of the standardization 
activity of the API Division of Produc- 
tion may be of interest. Our governing 
committee, in immediate charge of the 
program, is composed of 15 members, 
12 of whom are the national chairmen 
of the standardization committees re- 
sponsible for the formulation and main- 
tenance of the specifications and recom- 
mended practices within their assigned 
scope. These 12 groups are as follows: 

Belting; boilers; cable tools; derricks 
and masts; tubular goods; valves and 
fittings; rotary drilling equipment; wire 
rope; oil-well cement; production equip- 
ment; oil storage tanks; and gaging and 
gaging practice. 

In all, there are 548 members on 
these committees, representing both oil 


companies and equipment manufac- 
tures. 
Meetings are held as and when 


needed to carry on the work. Committee 
meetings are held in connection with an 
annual spring meeting in each of the 
five districts, in addition to our annual 
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FIG. 1. Scope of API 
standards for rotary drilling \_. 
equipment. VW | 


national midyear meeting in which al! 
active standardization committees pat 
ticipate, plus occasional meetings at the 
annual fall meeting of the Institute as a 
whole. The average annual attendance 
at these meetings is between 600 and 
700. This represents considerable ex 
pense to the industry, not only in actual! 
money (traveling) but also in time con 
tributed by committee members. It is 
estimated that this annual cost approxi 
mates $250,000. This, of course, does not 
take into account the tremendous 
amount of time given to the work by 
correspondence during the year. 

There is the additional expense of the 
Dallas staff for the administration of 
the program, including preparation of 
the printed standards, their distribution 
etc. These costs are mentioned merely to 
indicate the degree of interest and co 
operation by the oil and gas industry in 
the program. 

There is naturally some turnover in 
our committee memberships, but long 
periods of service are the rule. Several 
members have been active for twenty 
years or more. Our committee membe 
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ships are reviewed annually in order to the privilege of making any investiga- tion was static. Actually, standardiza- 
keep the personnel up to strength and tion necessary to satisfy himself of such tion is the most dynamic force in modern 
on an active basis. compliance. industry. It does not mean that we stand 
Certificati f , Fell — still, but, rather, that we go forward to- 
ertification of Compliance CHOW-Up service gether. Some of the products on which 

The American Petroleum Institute has In order to insure prompt and ade- standards were originally adopted are 

adopted a unique plan for certifying quate distribution of its standards, a now obsolete. Rig irons are no longer 
the products made in accordance with follow-up system on a subscription basis used. In the early 20’s the wooden der- 
its standards. To inaugurate this plan, has been established by the Institute in rick was in common usage, but was soon 
the Institute adopted an official mono- its Dallas office. Under this system, any- supplanted by the steel derrick. Lap- 
gram which is registered with the United one interested is supplied with new weld casing has been practically super- 
States Patent Office. The Institute specifications and revisions thereto as seded by seamless and electric-welded 
authorizes use of this monogram by any and when they are published, and billed casing. All of these changes in materials 
manufacturer desiring to do so, upon therefor, or is notified of their avail- have required continuous investigation 
receipt of an affidavit from the manu- ability. An adequate binder is available and surveillance by competent commit- 
facturer that material, when marked in which these standards can be filed for tees to the end that, as these changes 
with the Institute’s monogram, has been quick reference. There are more than were brought about, adequate specifica- 
made in accordance with the specifica- 1200 subscribers to this service at the tions on both quality and sizes were 
tion involved. The manufacturer thus as- present time. adopted to keep abreast of these devel- 
sumes the responsibility for affixing this opments. 

mark on the product. The API mono- Progress The Institute’s program has continu- 
gram, when stamped on the product, Progress made in this program to the ously taken account of such changes. 
guarantees to the buyer that it has been present has been accompanied by many and has been particularly instrumental 
manufactured in compliance with In- specification changes. First of all, it in guiding new developments into chan- 
stitute specifications. In all cases, how- dissipated once and for all the feeling nels which would insure the greatest im- 
ever, specification grants to the buyer in the minds of many that standardiza- provement of equipment and the great- ‘ 
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est ethciency and economy in its use. 

So long as drilling operations probe 
deeper and deeper into the earth’s crust, 
and there is an increase in the number 
of wells drilled and in the production of 
crude, the API standards work is bound 
to increase proportionately. This state- 
ment is made with some assurance be- 
cause oil-field equipment is a fertile field 
for standardization activity. The unit 
costs of the various components are 
relatively high, and the total annual ex- 
penditure for equipment is a very large 
sum even in these days of billion-dollar 
budgets. Operations are repetitive as. 
for instance, in drilling 50,000 oil wells 
or in running 400,000 pumping units. 
with the accompanying tank batteries. 
gathering lines, and accessory equip- 
ment. Further, the industry is progres- 
sive and through the years has learned 
to pool its skills and its knowledge for 
the common good. This applies not only 
to operators but also to manufacturers. 
some of whom have made important 
contributions to standardization through 
their dedication of patent rights to the 
industry. There is, however, an essential 
change in standardization work from the 
early days, in that the problems are be- 
coming increasingly more difficult of 
solution, because the complexity of the 
engineering phases of the work is also 
increasing. 

Our committees talk now in terms of 
corrosion-fatigue resistance, notch sensi- 
tivity, stress corrosion, elastic limits. 
resonance, etc. We are faced also with 
the problems brought about by efforts of 
the Federal Government as a defense 
measure to conserve critical alloying ele- 
ments. 

Bottom-hole pressures up to 14,000 
psi have already been encountered. 
which are beyond the capacity of pres- 
ently designed wellhead equipment. Few 
industries or individuals have had ex- 
perience in operations involving working 
pressures of this magnitude. API stand- 
ards currently provide wellhead equip- 
ment for operations at 10,000 psi. which 


is substantially twice the pressure rat- 
ing of the highest rated flanges used in 
most other industries. 


Present Scope 


At the present time the API program 
on standardization of oil-field equip- 
ment covers every threaded or mating 
connection used in drilling an oil well. 
Figs. 1-4 depict the scope of API stand- 
ards as follows: 

Fig. 1. Rotary drilling equipment. 

Fig. 2. Cable-tool equipment and 
portable masts. 

Equipment used for produc- 
ing wells for various opera- 
tions. 

Standards applied to storage 
tanks and transmission lines. 
In other words, scope of the program 
covers all equipment that is used from 
the time the well is drilled, oil produced, 
and delivered to the door of the refiner. 
I do not know of any other industry 
program that is as complete. 

Value of the equipment affected by 
this program is on the order of $750,- 
000,000 annually. 

API standards are now international 
and have been adopted in every oil field 
in the world. There are at present 432 
manufacturers in the United States 
authorized to use the API monogram on 
their products, and 134 in foreign coun- 
tries. Foreign countries in which these 
manufacturers are located are: 

Austria, Australia, Belgium, Canada, 
Dutch East Indies, England, France, 
Germany, Holland, Italy, Japan, Scot- 
land, Sweden, Switzerland. 

Fig. 5 shows the international dis- 
tribution of manufacturers authorized to 
use the API monogram and location of 
foreign testing agencies; there is also 
a list showing the distribution of API 
licensees by states and foreign countries. 
(See Table 1.) 

It is now possible to assemble the 
component parts of a drilling rig, pur- 
chased from manufacturers situated in 
15 countries (including the United 


Fig. 3. 


Fig. 4. 


TABLE 1. Geographical distribution 
of manufacturers authorized to 
use the API 





monogram. 
United States 
Number 

Arizona 1 New Jersey 
California 40 New York 
Colorado 3. Ohio 
Connecticut 9 Oklahoma 
Delaware 1 Oregon 
Florida 1 Pennsylvania 
Idaho. 2 ~~ Rhode Island 
Illinois 11 = Texas 
Indiana 4 Tennessee 
Louisiana 6 Utah 
Kansas. . 2 ~=Virginia 
Maryland. 2 Washington 
Massachusetts 10 West Virginia 
Michigan. 16 Wisconsin 
Minnesota. 1 Wyoming 
Missouri 9 
Canada Great Britain 
Alberta 1 England 
British Columbia 4 Scotland 
Manitoba... .. 1 i 
Ontario....... 11 Asia 
Quebec 7 Dutch East Indies 

Japan 
Continental Europe Australia 
Avis .;......- 2 New South Wak 
Belgium...... 2 
i ree 10 
Germany... 33 
Holland. . . 3 
Italy... Gad 10 
Sweden. . 1 
Switzerland. . 1 


States), and drill an oil well in any part 
of the world. 


Maintaining Interchangeability 


A most unique accomplishment of the 
Institute’s program is the method hy 
which interchangeability of threaded 
products between manufacturers is as 
sured. Key is the use of certified maste! 
gages. When the program was inaugu! 
ated, the work done by other standardi 
zation agencies was investigated. Facili 
ties of Pratt and Whitney who had had 
considerable experience in making th: 
necessary gages for interchangeable 
parts for other industries was investi 
gated. At that time it was found there 
were only two pipe gages in the United 
States, owned by a large fitting manu 
facturer, that could be considered as 
meeting the requirement of a maste! 
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FIG. 4. Scope of API standards for tanks and transmission lines. 
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One of the latest Cooper-Bessemer V-angle installations on the El Paso Natural System — big, 
space-saving GMW units in the Keystone, Texas, main line gas transmission station. 


Line-up of seven of the seventeen GMV-10's installed from 1948 
through 1950 in El Paso Natural’s modern Deming station, Gage, 
N, M. 








El Paso Naotural's experience with Cooper-Bessemers started 16 years 
ago with this installation of seven then-modern Type 19 horizontals in 
their No. 1 station. 





COMPRESSORS-GAS ENGINES-DIESELS 
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COOPER-BESSEMER HORSEPOWER MULTIPLIES 40 TIMES IN 16 YEARS 


On El Paso Natural's System 


AND RUNS THE GAMUT OF SERVICES! 


@ El Paso Natural Gas Company’s remark- 
able growth through the years is today being 
climaxed by one of the largest gas pipe line 
expansion programs ever undertaken. If re- 
liable, efficiently operating compressor equip- 
ment has some bearing on this success, as it 
must, look at the Cooper-Bessemer record . . 

Back in 1937, El Paso Natural’s No. 1 station 
was powered with Cooper-Bessemers—seven 
Type 19 horizontals totalling 5250 compres- 
sor horsepower. Today, Cooper-Bessemers 
throughout the system exceed 200,000 horse- 
power! And in 1940 El Paso Natural was one 
of the first to take advantage of a new idea 
in compressor design — Cooper-Bessemer V- 


Rated 600 hp each, these three efficient Cooper-Bessemer JS-8 gas 
engines drive generators in El Paso Natural’s power plant at Was- 


son, Texas. 


y Cooper-f 


HIO AND 
Louis Los Angels 


MOUNT VERNON 


Tulsa Shreveport 


angles. Now, these modern, compact units 

. GMV’s and big GMW’s alone comprise 
over 191,000 compressor horsepower . . . on 
their main lines, in gathering service, in gas- 
oline extraction, handling residue gas and 
for repressuring. 


Perhaps you should bear this in mind... 
with thermal efficiencies from 30 to 40 per 


cent, you'll find Cooper-Bessemers unmatched 


in fuel economy . . . unmatched, too, in the 
many other factors that add up to outstand- 
ing over-all economy. Why not discuss your 
requirements with the nearest Cooper-Besse- 


mer office? 





Line-up of four Cooper-Bessemer GMV-6 V-angles in E! Paso 


Natural's gas booster station at Snyder, Texas. 
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FIG. 5. Distribution of manufacturers authorized to use the API monogram, official gage certifying agencies underlined. 


gage. Experts in the National Bureau of 
Standards were also consulted. As a re- 
sult of these investigations, it was agreed 
to establish a system whereby every 
manufacturer desiring to comply with 
API standards, and use the Institute’s 
registered identifying monogram, was 
required to supply himself with the 
necessary reference master gages made 
within specified limits or tolerances. 

This system was later expanded to 
cover all threaded connections, such as 
sucker rods, rotary-tool joints, cable- 
tool joints, etc. Regional testing agencies 
have been set up in Pittsburgh, Los An- 
geles, and Dallas, and negotiations are 
now under way to extend this facility to 
England and Continental Europe, 
whereby manufacturers can test certain 
types of master gages at specified 
periods, On other types of gages, manu- 
facturers are required to report at stated 
intervals on the accuracy of such gages 
to the Division of Production office in 
Dallas. In this way a pedigree record is 
maintained on the accuracy of all gages 
in use throughout the United States and 
abroad. 


International Standardization 


When foreign manufacturers evinced 
interest in our program and desired to 
be authorized to use the monogram, the 
question of testing gages owned by 
these manufacturers presented a prob- 
lem. 

International interchangeability was 
solved by enlisting cooperation and as- 
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sistance of foreign counterparts of the 
National Bureau of Standards. First of 
such laboratories approached was the 
National Physical Laboratory at Ted- 
dington, Middlesex, England. It was 
necessary that methods of calibration 
used by the National Bureau of Stand- 
ards and the English laboratory be uni- 
form and of equal accuracy. This was 
done by having the English laboratory 
calibrate a selected gage that was sent 
to the National Bureau of Standards in 
Washington. There a separate calibra- 
tion was made and results compared. 
Any differences in methods were quickly 
reconciled. This means, in actual prac- 
tice, that a certificate from the English 
testing laboratory at Teddington on the 
accuracy of any pipe gage is identical 
with such a certificate from the National 
Bureau of Standards. 

This same system was later extended 
to the National Physical and Technical 
Testing Agency (Physikalisch-Tech- 
nische Bundessanstalt) at Braunsch- 
weig, West Germany, to the Testing 
Laboratory of the Conservatory of Arts 
and Trades (Laboratoire d’Essais du 
Conservatoire des Arts et Metiers). 
Paris, France, and to the National 
Standards Laboratory of Australia. Un- 
der this system, oil-country tubular 
goods made by manufacturers in Eng- 
land, on the continent of Europe, and 
in the United States, are practically in- 
terchangeable. This is a unique accom- 
plishment in the international stand- 
ardization field. During the present steel 


shortage, close to a million tons of 
tubular goods made to API specifica- 
tions in several foreign countries were 
imported into the United States and 
have interchanged perfectly with the 
American product. It may be of interest 
to report that several hundred thousand 
tons of pipe made in Japan were in- 
cluded. 


General 


In 1938, E. DeGolyer, in an article 
in “The Science of Petroleum” pub- 
lished by the Oxford University Press, 
made the following appraisal of API 
specifications, 

“The greatest and possibly the most 
important improvement in drilling tech- 
nique from the standpoint of the pros- 
pector has been the constantly improv- 
ing ability to achieve increasingly 
greater depths. We are finding impor- 
tant oil pools today at depths of 7000* 
ft to 10,000* ft, which would not have 
been reached by the drill under the best 
practice of ten years ago. Oklahoma City 
and Kettleman Hills have already been 
cited as examples of pools, previously 
drilled, which remained undiscovered 
until we had achieved ability to drill to 
necessary depths. A consideration of 
well depth and some acquaintanceship 
with the technique of drilling suggests 
that increasing depth has come about as 
a result of better material, equipment, 
and greater power rather than from any 
fundamental change in design. In the 
opinion of the writer, the standardiza- 
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tion of drilling equipment program of 
the American Petroleum Institute has 
been one of the greatest single factors in 
contributing to this condition.” 

In addition to formulating specifica- 
tions, the Institute has developed many 
recommended practices on care and use 
of equipment. These recommended prac- 
tices are now being transformed into 
specific training courses ranging in 
length from a few hours to a period of 
ten days. There have been several thou- 
sand persons in oil fields throughout 
the United States who have taken these 
various courses. The combination of 
specifications to govern the manufacture 
and training courses on the proper care 
and use in the field has done much to 
promote economy and efficiency in our 
drilling operations. This combination is 
unique and has no counterpart, so far 
as we know, in any other industry. 

The Oil Buyers Group of the National 
Association of Purchasing Agents is 
familiar with our program. Many of its 
members have served on several of our 


. committees. They are well aware of the 


value of these standards as one of the 
tools they can use in administering their 
responsibility when deciding on the 
merits of the material they are required 
to purchase. 

If I were to presume to make‘a sug- 
gestion to this Association of Purchas- 
ing Agents, it would be to urge among 
your members the desirability of main- 
taining and, if possible, of increasing 
your interest and use of all types of 
standards and specifications. The pur- 
chasing agent can be a very vital factor 
in promoting the use of a standard, first, 
by his familiarity with it, and, second, 
by using it. There are undoubtedly oc- 
casions where the buyer, possibly more 
than any other person, can see the need 
for a new standard or for improvement 
in an existing standard. It is unneces- 
sary to point out the vast number of 
standards agencies now in existence 
throughout the United States. 

The American Standards Association 
is gradually evolving a broad, alert 
consciousness of the need of adequate 
standards in every industry, as well as 
giving national status to such standards 
as merit such recognition. It should be 
borne in mind, however, that the Ameri- 
can Standards Association, in itself, is 
not a formulating body. It works en- 
tirely through sponsoring groups repre- 
senting industry; and it is in the work 
of these sponsoring groups that the pur- 
chasing agent can play a very important 
part. 

This report would not be complete 
without including an acknowledgment 
of the high degree of intelligence and 
active cooperation rendered in this API 
program by the many thousands of con- 
scientious and loyal committee mem- 
bers who have been active for more than 
30 years. To them is due all the credit 
for the formulation and adoption of the 
various standards that have played and 
are now playing such an important part 
in producing oil and gas in such abund- 
ance and at such low cost to the public. 





*Written in 1938. Present-day depths are be- 
tween 15,000 and 20,000 ft. *x**e* 





this Housing ever 
Breaks or Distorts we 
will replace it Free 


“"Rike(D” means 
most service for 


your money! 













Only Genuine 


RibzI> 


PIPE WRENCHE 
Guarantee you against wrench 


housing trouble and expense 


Look for the wrench with that guarantee label to 
make sure you get the extra-easy work and extra 
durability that have made RIGID the world’s 
most popular wrench. 


Only RIGID assures you a hookjaw that always 
rides freely in the housing; adjusting nut always 
spins easily to pipe size. Replaceable alloy jaws 
won’t slip or lock on pipe. Handy pipe scale on 
hookjaw. Safe stout comfort-grip I-beam handle. 





Save work and money—buy genuine RIFAIBs 
at your Supply House. 








THE RIDGE TOOL COMPANY, ELYRIA, OHIO, U.S.A. 





Work-Saver P 
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WER! 
For Your Small Jobs 


Installed in a large southern 
refinery, this Dean Hill Type DH 
Steam Turbine efficiently 
provides all the H.P. needed 

for driving centrifugal 

process equipment 


RE POWER! 


For Your Big Jobs 


1,000 H.P. is available for 

this process pumping operation 
(same plant as above). 

Dean Hill is on the job with 
this powerful steam turbine. 


POWER! 


For Your Money With 
DEAN HILL Turbines 


Small and large, Dean Hill Turbines 
are built to give all the power 
you need, at less expense. 
Specifically designed for 
operation at medium steam 
pressure. Since they are the 
single stage, double impact 
type, low steam consumption 
is a tremendous economy 
feature. Most key DH Turbine 
parts are interchangeable in 
all sizes of DH Turbines. 

Write today for full details 
and specifications. 


DWN MPN COMED LOVED COPA? 
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Meeting the Future Demand for Oil* 


If demand for petroleum doubles by 1975 as predicted 
the industry must supply nearly 14,000,000 bbl a day and 
needs proved reserves of 62,500,000,000—Can it be done? 


Despite fears of temporary demand- 
supply dislocations that aggravate the 
petroleum industry from time to time, 
the long run outlook is quite bright so 
far as the demand side is concerned. 
Reports from authentic sources based 
upon thorough. research show beyond 
any reasonable doubt that the demand 
for oil can be expected to continue to 
grow vigorously in the years ahead. The 
President’s Materials Policy Commis- 
sion predicted last year that the demand 
for crude oil and its products will more 
than double by 1975. The demand in 
1950 amounted to 6,510,000 bbl per day, 
but by 1975 it will be 13.700,000 bbl 
per day. . 

One can get some idea of what it is 
going to take to supply that demand 
when he considers that in 1952 our pro- 
duction was 2,256,000,000 bbl, or 6.- 
164,000 bbl per day; and that we had 
proved reserves of 27,960,000.000 bbl 
at the end of 1952, or only about 514 
times the estimated demand of 1975. 

Here is probably the most impressive 
way to express the task that lies ahead: 
The ratio of proved reserves to annual 
production for the past 30 years has 
been running around 12.5. If we assume 
that such a ratio is comfortable, then 
we must have proved reserves of about 
62,500,000,000 by 1975. 

And that is so fantastic that it will be 
necessary to have new discoveries and 
developments amounting to around 5 
billion barrels per year on the average 
for the next quarter century just to be 
as relatively well off as we are right 
now. The largest amount ever coming 
from new discoveries and new develop- 
ments in any one year was 4,414,000,000 
bbl in 1951. (In 1952 we found only 
2.749.298,000 bbl.) 

Although the projected demand for 
13,700,000 bbl per day by 1975 seems 
almost incredible, we have only to look 
backward at what has happened to de- 
mand over the past three decades to 
realize that the estimate is not unreason- 
able. The total demand in 1920 was 
535,380,000 bbl or about 1,400,000 per 
day. By 1930 it had increased to 1,082.- 
494.000 bbl (about 3,000,000 per day). 
or an increase of 102 per cent. By 1940, 
it had grown to 3,981,000 bbl a day, up 


*Reprinted from First National Bank, Dallas, 

exas, Economic Newsletter, June 15, 1953. 

+Vice president and Economist, First National 
Bank in Dallas. 


ARTHUR A. SMITH? 


33 per cent from 1930. By 1950, it was 
6,500,000 bbl a day, up 66 per cent from 
1940. 

Actually the demand for crude has 
increased four-fold in this country since 
World War [. Greatest single source of 
increased demand has been from the de- 
velopment of automobile, bus, and truck 
transportation, and in rail and water 
transportation there has been an exten- 
sive displacement of coal by liquid fuels. 
Air transportation, civilian and military. 
has grown phenomenally as users of oil 
products. Substantial inroads have been 
made by oil and its products in still 
other directions—for residential and 
commercial heating, for numerous new 
industrial purposes, particularly in the 
realm of chemistry. 

In some lines of use, oil has come into 
close competition with other sources of 
energy. Particularly is this true in sta- 
tionary heat and power. Development of 
more hydro-electric power plants, for 
example, would offer some relief in the 
use of oil for these purposes, denending 
upon comparative unit costs. Whatever 
developments in the practical applica- 
tion of atomic power that may come 
seem more likely to be in the same direc- 
tion. There is left, then, the vast demand 
from transportation for which there ap- 
pears to be no energy substitute re- 
motely practical as a replacement for 
liquid fuels. 

Just about any way you approach the 
demand estimate of 13.700,000 bbl by 
1975 you have to admit that it is not 
fantastic. 

How to meet future demand con- 
stitutes a real problem. The oil indutry’s 
record to date has been phenomenal. 
Few, if any, industries can match the 
record. The technical performance has 
been outstanding. Proved reserves have 
steadily increased. Production volume 





Are we down to our iast 40 bil- 
lion barrel estimated potential? 
Hardly, when— 

1. Discoveries are roughly in pro- 
portion to exploration. 

2. Large new reserves are formed 
in areas considered negative. 

3. Past estimates of ultimate dis- 


covery have all been on low 
side. 
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has been enlarged greatly. The quality 
of motor fuels, lubricants, and othe 
petroleum products has been raised 
while the real cost of refining has been 
reduced substantially. With this spe 

tacular performance have come low: 

prices all along the line so that today 
petroleum products are not less than 15 
per cent in constant-dollar price than 
they were 25 years ago, despite the fact 
that crude oil costs about a fourth mor 

No one knows for sure the ultimat: 
discovery potential in the United States 
Efforts to estimate it hinge around a Jot 
of assumptions and definitions of terms 
but one estimate in 1948 fixed the 
amount yet to be discovered at 54 bil 
lion barrels. If that were correct, then 
the discoverable amount is now down t 
less than 40 billion barrels because of 
discoveries since 1948. 

How seriously we can take thes¢ 
figures is something none of us can 
answer. The President’s Materials Pol 
icy Commission was inclined to dis 
credit them by pointing out (1) that the 
industry continues to discover oil 
roughly in proportion to exploratory ef 
fort; (2) that a large part of new proved 
reserves has been found in areas that 
had already been intensively explored 
and which were thought to be negative: 
(3) that past estimates of ultimate di 
covery have all turned out to be much o1 
the low side. 

However, the Commission did say 
that, although domestic crude produ: 
tion is still far from the end of the road 
even under fairly optimistic assump 
tions, it probably cannot keep pace with 
rising domestic needs up to 1975. All of 
us know that some people have been pre 
dicting for a long time that our oil 
would be gone in 10 or 20 years. Yet 
the industry has kept right on enlarg 
ing proved reserves to an all-time hig! 
at the beginning of this year. Of cours¢ 
if the ultimate potential is simply not 
there, then the nation must look to other 
domestic energy sources to meet its re 
quirements, or look abroad for supple 
mental crude oil supplies. High level 
thinking in this country now (among 
both the industry leaders and the goy 
ernment) is that, if foreign sources must 
be depended upon, it is better that those 
sources be in the Western Hemispher: 
countries, and more especially in 
friendly areas like Canada. It all seem: 
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HOW TO AVOID 
PARAFFIN BUILD-UP 


and CORROSION 





Specify Black-Buty 


.--the Quality 
Butyrate Plastic Pipe for 


GATHERING LINES 


Here is pipe that provides its own pro- 
tection against the corrosive action of salt 
water, sour crude oil, corrosive earth and 
electrolysis. It's BLACK-BUTY, the 
100% virgin black cellulose acetate buty- 
rate plastic, which resists these destruc- 
tive forces 

BLACK-BUTY is the practical answer 
for trouble-free gas and oil gathering 
lines. It never clogs—the smooth interior 
shrugs off build-up of paraffin or minerals. 

Built to rigid specifications, BLACK- 
BUTY never varies in quality. Light in 
weight, it’s easy to handle, less costly to 
ship, quicker and simpler to install. No 
heavy equipment is required for stringing 
and laying. You save money right down 
the line—slash maintenance and replace- 
ment costs 

BLACK-BUTY comes in Solvent 
Welded pipe sizes from %”" to 6” in 
standard lengths of 20 feet, with coupling 
attached. Other fittings 
available. Get the 
complete facts today 


ANESITE 






Black-Buty 


Company 
Pioneers in Plastic Pipe 
3579 Touhy Avenue, Chicago 45, Illinois 


Member, Thermoplastic Pipe 
Standards Assn. 
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so remote and incredible to us now, but 
it is evidence of the vital role oil plays 
in our security and in our civilization— 
that far-reaching and far-looking con- 
cern should be taken, and the sooner 
the better. 

The answer does not lie solely in ex- 
ploration and discovery, despite their 
importance. Part of the answer is in 
greater and more efficient recovery, so 
that a larger percentage of the oil reser- 
voir will be lifted. Still another part is 
in more economical use of energy fuels, 
not only by the industry itself in produc- 
tion processes, but by all who consume 
such fuels. Vast possibilities, for ex- 
ample, lie in more efficient transporta- 
tion engines. Then there is a vast sup- 
plemental source of domestic supply to 
be found in the production of oil from 
shale and coal. It is estimated by the 
Bureau of Mines that oil recoverable 
from shale is many times larger than 
the nation’s proved crude oil reserves. 

Higher oil prices or reduced costs of 
mining, extracting, refining, and trans- 
porting of shale oil (or a combination of 
these two) ultimately will bring this 
source into economical utilization. It is 
believed that, if the cost of crude should 
rise by as much as 30 per cent from its 
present cost, production of shale oil 
would become commercially feasible. 

When any authentic forecast of de- 
mand is made, there must be an assump- 
tion that the term demand is being used 
in its proper economic sense. A predic- 
tion, for example, that the demand for 
oil in 1975 will be 13,700,000 bbl a day 
carries with it the understanding that 
the demand will be at a price that calls 
forth a supply that will meet the re- 
quirements. Just what that price will be 
in terms of dollars and cents, no one 
has the power to see. We can say with 
assurance, however, that under a free 
price system, competitively propelled, 
there is every reason to believe: 

(1) That the oil industry will con- 
tinue to find, develop, and produce at a 
cost as low as or lower than can be 
realized under any other system; 

(2) That a free price will always re- 
flect the influence of marginal cost- 
certainly in the long run; 

(3) That there will be times, usually 
of relatively short duration, when price 
will go above or below its marginal cost 
pivot, reflecting temporary supply and 
demand circumstances; and 

(4) That less frequently there may 
develop cyclical forces which exert 
broad price influences. 

These are all manifestations of the 
free enterprise system and might be 
regarded as elements in the normal risk 
that business men generally have cal- 
culated under‘such a system. It is a sys- 
tem that has always fit four-square into 
our democratic philosophy. It has re- 
warded the efficient and punished the in- 
efficient; has encouraged capital and 
effort in needed directions and dis- 
couraged them when they were not 
needed; has stimulated production and 
technological progress in sympathy with 
the wants of our people. Although not 
always smooth and perfect, the system’s 
good results testify to its greatness. * 
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TONGS 


“Reversible,” ‘‘Standard” and “Ideal” types 
in all sizes. Jaws are drop forged from 
special steel, are carefully milled, heat 
treated, hardened and tested. The Handles 
are forged spring steel. The Chains are 
proof-tested to %4 catalog strength (1,200 
lb. to 40,000 Ib.). “Reversible” Jaws give 
double jaw life. ‘Standard’ Jaws have ex- 
tra bearing on the handle and forged-in 
chain guides. The “‘Ideal’’ Tongs have V 
Ps shaped teeth for a sure grip on 
irregular shapes — fittings, etc. 
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ENGINEERED LUBRICATION 


JET-LUBE APPLICATOR forces con- 
tamination from your tool joints 
and replaces with clean lube. 
Cuts in half lubricant normally 
used. Full coverage of each 
joint. Simple, fast, clean and in- 
expensive. Fully guaranteed. 


Order through your supply store 
or send for complete details 
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FIG. 1. Electric motor valve controlling 
flowing well. 


Abstract 


There are many mechanical and auto- 
matic controls which have application 
in oil field production operations. W here 
operators are faced with 24-hours-per- 
day lease operation and only part-time 
coverage, these devices can be economic- 
ally justified, since they will do as good, 
if not a better, job on routine, repetitive 
activities than can production men 
themselves. 

Some of the routine activities for 
which automatic devices are being used 
to help production men are (1) part- 
time pumping synchronized to the well’s 
capacity, (2) starting and stopping 
flowing wells, (3) time cycle controlled 
intermittent gas lift, (4) tank switching 
to avoid overfilling, (5) water bleeding, 
(6) gaging, (7) tank shipping, (8) re- 
cording of gages, and (9) shutting in 
production in the event of failures or 
emergencies. 

The mechanical and automatic de- 
vices used to perform the above-men- 
tioned activities are only a partial an- 

*Presented at the Spring Meeting of the 
Pacific Coast district, Division of Production, 
American Petroleum Institute, Statler Hotel, 
Los Angeles, California, June 2 and 3, 1953. 


*Engineer . production, Standard Oil Com- 
pany of California, San Francisco, California. 
































FIG. 2. Solenoid controlled dia- 
phragm valve controlling flowing 


well. 


Application of Automatic Gaging 
and Controlling Equipment 
to Oil Field Production Operations’ 


ROBERT L. BECKWITH* 


swer to the challenge of finding new 
and better ways of doing things. The ex- 
tent to which these known ways are 
utilized and the development of still 
other ways which may be better is up 
to those operators who have the require- 
ment and imagination to progress. 


Even since man found he was limited 
in what he could do with his hands, legs, 
and body, he has been searching for and 
finding ways to overcome his limitations 
and make his work easier. Men in the 
petroleum industry are no exception, 
because new and better ways of doing 
things are being put into practice daily. 
One of the more recent and interesting 
developments to us here on the Pacific 
Coast is the application of automatic 
gaging and controlling equipment to oil 
field production operations. 

Reason this development is relatively 
recent is that from the early days of 
“Colonel” Drake at Oil Creek? to as late 
as the initial development of the Santa 
Fe Springs and Signal Hill fields in 
California, operators produced their 
wells at maximum rates without much 
regard to individual production rates. 
This practice was generally followed be- 
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FIG. 3. Time clock controlled valve used for 


intermittent gas lift operations. 









cause many people felt that controllin; 
the rate of production from a well might 
damage it. Also, with this philosophy 
there was little need for a lot of equi; 
ment or man power, since the onl! 
measurements of oil and gas necessary 
were the total volumes delivered or sold 
from the entire property. 

The wide-open method of operatio. 
changed in the late twenties and early 
thirties, due primarily to two thin 
namely, there was an oversupply 
crude oil on the market, which dictat 
production rate cutbacks; and petro 
leum engineers were given the oppo 
tunity to prove what they had felt: Wit! 
production rates controlled and ac« 
measurements of oil, gas, and wate 
from individual wells, they 
analyzing the data, establish optim 
production rates, which would yiel 
greater ultimate quantities of oil tha 
possible under maximum  productio! 
rates. Although this latter change d 
not meet with universal acceptance 
first, it was the beginning of productio1 
technology as we know it today, wit! 
production men graduating from watc! 
ers of a few tanks to specialists wh 
have a myriad of duties with atten: 
responsibilities. 


could 
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FIG. 4. Close-up view of time clock and con- 
trolling equipment used with one type of dia- 
phragm valve on intermittent gas lift service. 


Production Men 


Under present-day methods of oper- 
ation the production men have many 
duties to perform. In some cases these 
duties have been segregated and 
specialists set up to handle specific jobs. 
Rather than become involved in organi- 
zational setups, however, let us consider 
then all under the general classification 
of “Production Men” and list some of 
their important duties: 

1. They must start and stop the pro- 
duction from wells. 

2. They must measure the quantities 
of oil, gas, and water from not only in- 
dividual wells ( at some predetermined 
schedule), but from all wells on the 
particular lease or property. 

3. They must prepare the oil for de- 
livery or sale by breaking any emul- 
sion and removing the water and sedi- 
ments. 

4. They must be ever ready to shut in 
a well or wells wherever equipment 
fails. 

5. They must maintain the wells and 
the equipment producing and handling 
the oil. 

6. They must maintain records of in- 
dividual production rates, total produc- 
tion rates, oil and gas delivered or sold, 
maintenance of wells and equipment, 
and many other pertinent activities 
allied to producing operations. 

Any one of these various duties can 
take up a lot of time and man power. 
Some of them are routine manual oper- 
ations, while others require experience 
and man’s ability to think out a solution. 
We cannot do much about the latter; 
but with man’s ingenuity in developing 
ways to increase his productivity and 
make his work easier, we can do much 
with the former. 


What About Mechanizing 
Production Duties? 

From the preceding it is apparent pro- 
duction men carry on many routine ac- 
tivities suited to mechanization or auto- 
matic controls. This fact is also recog- 
nized by others because of the ever-in- 
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FIG. 5. Control panel and time clock 
switch for part time pumping. 


creasing number of articles appearing 
in the various trade journals dealing 
with individual as well as combinations 
of many different types of automatic 
controlling equipment. 

One of the more interesting and com- 
plete articles published last year was a 
paper prepared by Pistole and Sullivan 
of the Humble Oil Company at Tyler, 
Texas, which they presented during 
March 1952 at the spring meeting of the 
Southwestern Division of Production 
held at Shreveport, Louisiana.? Their 
paper is excellent in that they describe 
what East Texas operators are doing 
with automatic controls on flowing wells 
for a definite time period, pumping wells 
for a definite time period, topping out 
of lease stock tanks, switching flow of 
oil from one tank to another, and shut- 
ting in lease production in the event of 
equipment failure. 

Although it is somewhat beyond the 
scope of this particular paper to detail 
all of the possible applications of auto- 
matic controlling equipment, it is felt 
that since we are just now beginning 
to exploit the use of much of this equip- 
ment, it would be desirable to briefly 
examine those important production 
duties and mention some of the auto- 
matic controls that operators are cur- 
rently using. 


Automatic Controls 


Flowing Wells. In East Texas, where 
operators are concerned with proration, 
they are making economical use of time- 
clock-controlled valve-operating mechan- 
isms.2 These valves are of two general 
types—the electric motor-operated (an 
electrically operated hydraulic pump 
which actuates a piston on the control 
cylinder to open or close the valve) — 
Fig. 1, and the diaphragm operated (a 
solenoid-actuated pilot valve which con- 
trols well head pressure behind the dia- 
phragm to open or close the valve— 
Fig. 2). 

Pistole and Sullivan in their paper? 
mention that a flowing well can be pro- 
vided with electric control equipment, 


FIG. 6. Conventional motor driven pumping 
unit on part time pumping. 


exclusive of electric distribution  sys- 
tem, for approximately $225, as com- 
pared to approximately $400 for pneu- 
matic equipment. This cost differential 
is not comparable when considering 
well pressures in excess of 1200 psi be- 
cause only pneumatic-actuated valves 
are available beyond this working pres- 
sure. 

In California extensive use is being 
made of these same_time-clock-con- 
trolled diaphragm-actuated valves for 
intermittent gas-lift operations. A typi- 
cal installation is shown in Fig. 3, with 
the time clock and other moving parts 
exposed in Fig. 4. Although only three 
types of valves are shown, there are 
other valves available which are or can 
be similarly automatically time con- 
trolled or remote controlled to open up 
or shut in the flow from a well. 

Pumping Wells. Pacific Coast oper- 
ators have for years been using time- 
clock switches for part-time pumping 
synchronized to the well’s capacity. 
These switches installed on already 
electrified wells have cost approximately 
$65 per installation and have permitted 
savings ranging from $50 per year to in 
excess of $150 per year through re- 
duced power costs, subsurface mainte- 
nance costs, and operating labor costs. 
A typical installation at a well, together 
with the warning sign used by the Stand- 
ard Oil Company of California, is shown 
in Figs, 5, 6, and 7. 

Time-clock switches can be utilized 
with gas-engine-driven pumping units, 
also. In this case, however, the costs are 
appreciably greater, since full auto- 
matic controls must be coupled to the 
time-clock switch for closing circuits. 
cranking the engine to start it, ceasing 
the cranking once the engine has started. 
and shutting down the engine. 


Measurement of Oil 
Because properties may not always 
be attended 24 hours each day, or be- 
cause there are other duties having a 
higher priority, many operators are 
faced with the problem of getting ade- 
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FIG. 7. Warning sign used on all automatic- 


ally controlled equipment. 


FIG. 8. Solenoid actuated header valve 


used for tank switching. 





FIG. 9. Electric motor actuated heade1 
used for tank switching. 





FIG. 10. Mechanical tank switching valve used with 
overhead filling lines. 


quate gages on their wells and/or mak- 
ing maximum use of the tankage avail- 
able. These problems are not new, and 
many have been solved by either adding 
manpower to do the job or by installing 
automatic controls to do what the pro- 
duction men do not have time to do. 
This paper will later on explain in de- 
tail what my company has done to de- 
velop the economics of utilizing com- 
plete automatic controls for gaging and 
shipping oil. For the moment, however, 
it is felt that it would be desirable to 
mention some of the present uses oper- 
ators are now making of mechanized 
and automatic controls at their gage 
and stock tank settings. 

Tank Switching. Tank switching 
valves in common use today are of three 
general types: A solenoid-actuated valve 
such as shown in Fig. 8, an electric 
motor-driven valve such as shown in 
Fig. 9, and a diaphragm actuated valve. 
All of these valves can be controlled with 
time clocks so that oil can be routed to 
a tank for a definite period at the end 
of which the oil is routed to another 
tank. Utilizing the valves in this man- 
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ner, it is possible to get a gage on a 
well, even though the production man is 
not around or did not have time to 
physically switch the flow. 

The cost as reported by Pistole and 
Sullivan for equipping a battery of 
tanks? with either electric-motor-driven 
or diaphragm-actuated valves, together 
with the necessary control circuits, ap- 
proximate $700 per tank. It is expected 
that the use of solenoid valves would 
cost approximately the same. 

Topping Out Stock Tanks. For years 
operators have been using overflow pip- 
ing which permitted the excess oil in 
any one tank to spill over into the next 
tank or sump. This method, though it 
had certain advantages, did not permit 
the isolation of that tank from the con- 
tinuing flow, nor could the tank be ship- 
ped until after the flow was physically 
switched to another tank. There are im- 
proved ways of topping out tanks today 
that not only incorporate the simplicity 
of the old overflow method, but also iso- 
late the tank for later shipment of oil. 
One of the new methods available is to 
use a mechanical valve which is in- 


1953 


FIG. 10a. Cutaway section of 
mechanical tank switching valve. 


FIG. 11. Float switches and el 


tric motor valves for tank { 


stalled in a header above the tanks a 
by means of a float, shuts off the flo 
the tank when it is full, routing th 
of oil to the next tank (Fig. 10). 
tank can be by-passed by not resetti 
the mechanical valve on that tank, 7 
approximate costs to install these va! 
at a tank setting, exclusive of pij 
and depending on the size valv 
would range between $100 and $15¢ 
tank. Fig. 10a shows a cut-away p! 
graph of the internal parts of this 
Another method employed is the 
of float or pressure switches* so 
when the oil has reached a level 
actuate a mercury switch, one auto! 
valve would shut and another aut: 
valve, to physically route the oil t 
other tank, would open. This, of « 
is a variation on the automatic ta 
switching previoysly discussed, w 
only difference 
costs. (Fig. 11). 
My company has recently instal! 
automatic filling and switching 
on four tanks at one of their isola 
stock tank settings. The economic ju 
fication for this approximate $2600 


being somewhat lov 
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FIG. 12. Diaphragm valve used 


for shutting-in well in emergency. 








“VAPOR RECOVERY SYSTEM 





LIQUID LEVEL INDICATOR 





ELECTROMIC WATER SLEEDES 


“ELECTRICALLY CONTROLLED 
OiL OUTLET VALVE 

ELECTRICALLY CONTROLLED 
WATER BLEEDER VALVE 





"s o eas -riee : 
FIG. 13. Diaphragm valve in- FIG. 14. Automatic devices used in tank gaging. 
stalled on well situated in salt 


water bay used for shutting in 
well in emergency. 








FIG. 15. Electric motor driven hydraulic 
header valve. 


penditure, was to eliminate the hazard 
of overflowing a tank, to make full use 
of existing tankage, and to preclude the 
necessity of having to add another man 
to a pumping string just to do routine 
tank filling. It is readily apparent this 
installation is well justified. 


Equipment Failures and 
Emergencies 


Equipment failure is not only costly 
from a repair standpoint but also from 
the possible loss of production, the fire 
hazard that may be created, and the 
property damage that may result. Be- 
cause of the tremendous losses than can 
be suffered when oil is lost, a fire oc- 
curs, or property is damaged, many auto- 
matic controls have been developed to 
reduce the risk of having to pay for 
more than repair costs. Some of the de- 
vices developed operate on pressure 
changes, others on liquid level changes. 
and others on temperature changes. Ex- 
amples of some of the applications for 
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FIG. 16. Schematic sketch of electric motor operated valve. 


these various automatic controls on pro- 
duction operations are: 


Shutting-in flowing wells. Most of ihe 


valves used for this purpose utilize the 
well’s pressure to close the valve and 
are so designed that they will remain 
open unless some abnormal pressure 
change occurs. Some operate on in- 
creases in line pressure: e.g., line plug- 
ging or freezing. Some operate on de- 
creases in line pressure: e.g.. line breaks 
or trap rupture. and some operate on 
both increases and decreases in line 
pressure. Two typical installations of 
beth high and low pressure shut-off 
valves are shown in Figs. 12 and 13. 
Installations such as shown complete 
with control piping will cost approxi- 
mately $650 per well. There are also 
electrically operated valves which, in 
the event of power failure, will auto- 
matically close to shut in the well. These 
same electrically operated valves can 
be so connected into circuits that, if 
there is no more storage capacity avail- 


able, they will shut in lease production. 

Shutting-in pumping wells. In this 
instance, the equipment needed is very 
simple. For a gas-engine-driven pump- 
ing unit, a pressure-actuated mercury 
switch (high, low or both) is used to 
short circuit the ignition system. For an 
electric-motor-driven pumping — unit, 
again a _ pressure-actuated mercury 
switch (high. low, or both), is used and 
inserted in the holding circuit of the 
starter such that in the event of an ab- 
normal high or low flow line pressure. 
the circuit would open. causing the 
motor to stop. A typical high and low 
combination of mercury switches for a 
200 psi flow-line pressure can be in- 
stalled for approximately $150. There 
are other shut-down devices available 
in the event of variations in engine oil 
pressure, operating temperature, Joad 
increase, speed, etc. 

Starting Wells to Produce. Most of 
the automatic valves for shutting in a 
flowing well, in cases of emergency, do 
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DRISCOSE saves money! Time after time DRISCOSE gives you a thin, strong filter cake that 
Base Mud has demonstrated its ability to cuts water loss. In conventional or emulsion muds, 
increase drilling rates and cut well costs. Caliper DRISCOSE gives you the very best in thixotropic 
logs show how DRISCOSE helps drillers keep holes qualities. Small amounts of DRISCOSE give your mud 
close to the bit gauge. You save on weighting excellent suspension qualities with good control of 
materials. And less cement is required to case viscosity and gel; also fine lubricating qualities. 
holes drilled with DRISCOSE. Furthermore, DRISCOSE Order DRISCOSE today from your mud dealer. 


BARTLESVILLE, OKLAHOMA 


*DRISCOSE is o trademark for Sodium Corboxymethylcellulose. 
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FIG. 17. Gas tight liquid level indicator with selsyn motor. 


not have automatic resetting features to 
put the well back on production after 
the emergency has passed. The choice 
of whether to provide the automatic re- 
setting feature will depend on the type 
of the producing well. In some cases, 
even with automatic resetting provided, 
the well may not start flowing unless 
kick-off gas is supplied. Also, the indi- 
vidual characteristics of the well may 
require manual adjustments in starting 
it flowing again, which make the auto- 
matic resetting feature of little economic 
value. Therefore, no generalized rule 
can be established; and operators will 
have to examine each case on its own 
merits. 

When electric-motor-driven pumping 
wells are shut in due to an emergency 
or power failure, they can be started 
again manually or automatically when 
opportune. There is a danger, however. 
in starting a large number of electric 
motors automatically and_ simultane- 
ously, because of the high starting cur- 
rent requirements, which may be enough 
to blow all the fuses. This disadvantage 
can be overcome by inserting a time- 
delay relay, which, by adjusting be- 
tween motors, will permit them to be 
started in sequence, thus staggering the 
starting current loads. 

When gas-engine-driven pumping 
wells are shut in due to an emergency, 
it is best for some individual to per- 
sonally check to find and correct the 
cause before trying to restart the gas 
engine. 


Automatic Gaging and Shipping 


With the preceding brief summary of 
some of the more commonly used auto- 
matic controls, one may wonder what 
additional steps can be economically 
taken to further reduce the routine work 
production men must do. In an effort to 
combine many investigations into one 
study, my company installed a number 
of the previously mentioned controls, as 
well as some new controls, at a new 
tank setting in the San Joaquin Valley. 
This setting is really two completely 
automatic gaging set-ups—one using an 
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electronic oil-water cut measuring de- 
vice> coupled to a conventional oil 
meter, the other using measured tank 
volumes of oil and water. Both set-ups 
are recording, so that all the production 
man has to do to get gages is to remove 
the marked charts and tapes. Inasmuch 
as there are two complete gaging set-ups, 
it is desirable to examine each sepa- 
rately. 


Automatic Tank Gaging 


This method of gagirig combines, into 
an integrated system, many widely used 
component parts. When all these com- 
ponent parts are assembled (Fig. 14) 
and centrally controlled, they will do 
an accurate job of gaging as well as 
eliminating much routine work. The 
component parts used at this setting are: 

1. The electric-motor-driven hydraulic 
header valves (Fig. 15). 

A schematic sketch (Fig. 16), illus- 
trates the working parts of this valve.° 
When a circuit applying current to the 
valve is closed, the small motor drives 
a hydraulic pump which forces the pis- 
ton down to close the valve. Once the 
valve is seated, an integral switch shuts 
off the motor-driven hydraulic pump; 
and the solenoid-controlled relief valve 
holds the fluid behind the piston keep- 
ing the valve closed. When the electrical 
current is interrupted, the relief valve 
opens, allowing the spring-ldaded pis- 
ton to return the valve to the open posi- 
tion. 

The valves used in this header are of 
two general types—normally open 
(used on the pool tank header) and the 
normally closed (used on the gage tank 
header). These two types are used so 
that in the event of a power failure one 
valve will always be open. These valves 
operate on 110-v, 60-cycle current and 
can be obtained with explosion-proof 
housings if so desired. These 2-in. low- 
pressure valves shown will cost approxi- 
mately $90 each. 

2. The gas-tight tank liquid level in- 
dicator (Fig. 17). 

This indicator has a guided float con- 
nected to a graduated metallic tape 






EXPLOSIOM PROOF CONDULET 
HOUSING ELECTRONIC FEQuiP- 
MENT FOR WATER BLEEDER 


COMDUITS TO POWER SERVICE 
AND BLEEDER VALVE 


eee WEATHERPROOF COAXIAL CABLE 


SENSING ELECTRODE SET in 
TANK AT DESIRED IRTERFACE 
LEVEL 


FIG. 18. Electronic automatic tank bleeder. 


which can be read at a look-box window 
at the side of the tank. The small, oval. 
shaped element near the tank top is a 
selsyn motor which is connected to an- 
other selsyn motor located at the cen- 
tral control panel. These selsyns make 
it possible to read at a convenient loca- 
tion the liquid level in the tank. 

This liquid-level indicator is gravity 
compensated and will accurately indi- 
cate liquid levels within one-eighth inch. 
The approximate installed cost for this 
remote reading liquid-level indicator is 
shown at $600. 

3. Automatic tank 
(Fig. 18). 

This bleeder is an electronic device’ 
that will maintain an oil-water interface 
by automatically operating a valve in 
the bleeder line. The electrode, seen en- 
tering the valve on the side of the tank 
at the desired interface level, is essen- 
tially a capacitor energized by a source 
of low-power radio-frequency energy. 
The electronic equipment generating 
this energy is housed in an explosion- 
proof condulet and connected to the 
sensing electrode by a weatherproof co- 
axial cable. 

The way this automatic bleeder senses 
the difference between oil and water is 
the capacitance change due to the dif- 
ferent dielectric constants of oil and 
water. When the sensing electrode’s 
capacitance is such as to indicate water 
is present, a circuit is closed, energizing 
the electric bleeder line valve. When the 
oil level drops enough to change the 
capacitance of the electrode, the circuit 
energizing the bleeder valve is opened 
and the valve closes. The bleeder valve 
is equipped with a time-delay mechan- 
ism to prevent it hunting. The tremend- 
ous difference in dielectric constant be- 
tween oil and water permits consider- 
able latitude in compensating for thick 
emulsion interfaces. 

A number of these automatic tank 
bleeders have been installed by my com- 
pany in places where conventional water 
legs would not work and manual bleed- 
ing was a necessity. In all cases they 
have economically reduced routine 


bleeder 


water 
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PAGES FROM THE LEBUS WIRE LINE SPOOLING HANDBOOK 


-- ENGINES RUN SMOOTHLY...BUT 
* WHAT ABOUT WIRE LINE? — 








No matter how you look at it, the engines on a drilling ng 
must run smooth and be producing the top in horsepower 
and efficiency ... Also... it is a known fact that to receive 
full value from your wire line it must be spooled correctly 
in order to run smoothly, A bad spooling job on a drilling 
rig drum causes wire line cutting-in, pinching and squeez- 
oh. ing, plus wire line whip from drum to crown block, all of 
which decreases the efficiency of your engines as well as 
your wire line. 








Today, over 1,600 drilling rig drums are grooved with 
LeBus Grooving and Controlled Pyramid Spooling. Con- 


tractors who have installed LeBus Grooving will tell you it 
is the finest investment they have ever made, because LeBus 
Grooving SAVES TIME, MONEY, and WIRE LINE. 


Write today for full details. 


INTERNATIONAL 


pay 6LEBUS "xo 


Executive Offices: 305 Wichita Natl. Bank Bldg., WICHITA FALLS, TEXAS 
SALES, SERVICE Control and Warehouse Stock: LONGVIEW, TEXAS 


COMPLETE SALES AND 
SERVICE LOCATED IN 
EVERY OIL CENTER 
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FIG. 19. Electronic water bleeder 
in use at oil collecting basin. 


FIG. 22. Central control panel used with 
tank and electronic cut-measuring methods 


of gaging. 


pumper time. Fig. 19 shows an installa- 
tion at an oil-collection basin near 
Coalinga, California. The light showing 
indicates the water has been bled off to 
the desired level in the basin. The in- 
stalled cost for a typical automatic tank 
bleeder, complete with 2-in. electric 
bleeder valve and interconnections, will 
approximate $600. 

4. Electric water-bleeding valve and 
the electric oil-outlet valve Fig. 20. 

These two valves operate on the same 
principle as the other electric valves 
previously discussed. Both valves are the 
normally closed type, requiring an elec- 
tric circuit to be closed in order to op- 
erate them. A close-up photograph of 
the oil-line valve, with its check valve. 
is shown in Fig. 21. 

5. Central control panel Fig. 22. 

Controls and recording equipment for 
both types of automatic gaging facilities 
are combined in this one panel. Each 
well is supplied with a selector switch 
and indicator light. These selector 
switches are set to establish the position 
you wish the well gaged. If a well is not 
producing or for some other reason you 
wish to omit it from the gaging se- 
quence, you set the selector switch in 
the off position. When a well is on gage. 
the indicator light below the selector 
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FIG. 23. Gross production 
meter and tank gage printer. 











FIG. 20. Electric motor driven hydraulic valves for 
water bleeding and oil discharge. 
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dial is lighted. The top row of eight 
selector switches is for those wells nor- 
mally using the electronic cut measur- 
ing method of gaging; and the bottom 
row of five selector switches is for those 
wells normally using the automatic tank- 
gaging method. 

Below the individual well selector 
switches are three indicator lights which 
light to indicate “Shipping Pump on,” 
“Water Bleeder on,” and “Auxiliary 
off.” The dial to the right of these in- 
dicator lights is the “Manual Opera- 
tion” switch and is used when a special 
gage is desired. The dial on the left of 
the indicator lights is the routing 
switch, which is used to interlock both 
methods of automatic gaging, so that, if 
desired, only one method of gaging 
could be used for all wells, or a com- 
bined meter and tank gage could be ob- 
tained for all wells; or by manually op- 
erating all the control circuits almost 
any combination of meter and tank gag- 
ing could be obtained. 

In the lower left corner of the panel 
board is the electronic per cent cut 
recorder chart; and in the lower right 
corner are the gross volume printer for 
the electronic cut method of gaging, as 
well as the liquid-level printer for the 
automatic tank-gaging method. A close- 


printer for oil 





FIG. 21. Close-up view of electric 
motor driven hydraulic valve and 
check valve used in gage tank 
oil discharge line. 








FIG. 24. Interior of central control pane! 
showing some circuits, time clocks, and elec- 
tronic equipment. 


up view of these two prints is shown in 
Fig. 23. Some of the circuits, time clocks. 
switches, and electronic equipment 
housed at this central contro} panel are 
shown in Fig. 24. 

The approximate installed costs for 
all the equipment housed at the central 
control panel, exclusive of the liquid- 
level selsyn and the electronic per cent 
cut recorder chart, are: 

a. Selector switches and in- 

dicator lights for 13 wells $ 520 

b. Automatic step switches. 

time clocks, circuits, etc., 
for both methods of auto- 


matic gaging 550 
c. Tank gage recorder and 
printer 900 


d. Selsyn motor drive for oil 
meter recorder and elec- 
tronic per cent cut re- 


corder chart 250 

e. Gross fluid printer for oil 
meter 700 

f. Panel board, less working 
parts above 200 
$3120 


Automatic Tank Gaging 
With all the component parts assem- 
bled and their circuits controlled by 
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*‘Kelly No. 1 was a rugged test for 
these NEOPRENE drill pipe protectors’’ 


Aw 




















—says J. W. VOSS 


Tool pusher for Taylor Oil and 
Gas Company and Mayfair 
Minerals, Inc., in South Texas 





“We know that drilling in South 
Texas is hard on drill pipe pro- 
tectors. Wells are deep—pres- 
sures and temperatures high. But 
our neoprene “Tube-Tectors’ 
can take this punishment. 


“Take Keily No. 1 in Pharr 
(Hidalgo County), Texas, for ex- 
ample. We were down below 10,- 
ea 000 feet when the well kicked. 
Bottom-hole pressure was over 9000 psi—the tempera- 
ture about 285°F. We closed the rams and put the well 
on choke lines while we circulated back to normal. When 
we came out of the hole and inspected our neoprene “Tube- 
Tectors,’ every single one was in place, unharmed! We 
ran all 170 of them back down the hole.” 


That’s John Voss’ experience with Tuboscope’s neo- 
prene ““Tube-Tectors.”’ And it’s not an unusual case .. . 
for wherever rubber products are cailed upon for rough 
duty, oil men know they can depend on neoprene. So 
whether you need drill pipe protectors or swab rubbers 
or rotary hose . . . be sure you specify NEOPRENE. 





FREE! THE NEOPRENE NOTEBOOK. Every issue contains inter- 
esting stories, illustrated case histories and new applications of 
neoprene. To receive it regularly, mail the coupon below. 





eee eae ee ee ——s—™ 


E. |. du Pont de Nemours & Co. (Inc.) 
Rubber Chemicals Division PT-7 
Wilmington 98, Delaware 





$. Pat 


BETTER THINGS FOR BETTER LIVING. .. THROUGH CHEMISTRY 


Please put my name on the free mailing list for th 
Neoprene Notebook. 
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The Rubber Made by Du Pont Since 1932 3 wana 
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FIG. 25. Float controlled mercury switch for starting 


and stopping shipping pump. 


stepping switches, time-delay relays, 
and time clocks at the central control 
panel, the general operation of the set- 
ting is as follows: 

1. A well is switched into the gage 
tank when the circuits (selector 
switches) controlling the well’s header 
valves are energized. (The gage tank 
header valve opens and the pool tank 
header valve closes.) 

2. Through the use of a time clock, 
production from the well flows into the 
gage tank for 24 hours. 

3. At the end of this 24-hour period, 
the circuit energizing the header valves 
is interrupted; and the valves return to 
their normal position (gage header valve 
closed and the pool header valve open). 

1. Following the header valves’ re- 
turning to their normal positions, the 
circuit to the liquid-level indicator is 
energized; and the selsyn motors trans- 
mit to the central control panel the 
gross production (in barrels) in the 
tank. This gross production (oil and 
water), along with the well’s number, 
is printed on a tape. 

5. By the use of a second time clock, 
the production in the tank is allowed to 
settle for approximately five and one- 
half hours. 

6. At the end of this settling period. 
the automatic tank-bleeder circuit is 
energized by the time clock tripping a 
micro switch; and any water present is 
bled off until the interface is at the same 
level as the bottom of the oil-outlet line. 

7. Following the water bleeder shut- 
ting off, there is a short time delay. 
after which the circuit to the liquid-level 
indicator is again energized, and the 
number of barrels of production in the 
tank is printed on the gage tape. (This 
is the net oil). 

8. As soon as the amount (in barrels) 
of net oil in the tank is printed on the 
gage tape, the circuit to the electric- 
motor valve on the oil-outlet line is 
energized, and the valve opens, One of 
the circuits controlling the electric- 
motor-driven shipping pump is also 
energized, and the oil is shipped to stock 
tanks some distance away. 

9. When all the oil available in the 
tank has been shipped, a float controller 
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interrupts the circuits energizing the oil 
valve and pump. The oil valve then re- 
turns to its normally closed position, 
and the shipping pump shuts down. 

10. When the oil valve closes, step 
switches move to control the header 
valve circuit on the next well; and the 
gaging sequence starts again. The total 
time to make this individual well gage 
is 30 hours. 

During the same period of time that 
a well is on gage, the production from 
all other wells going to this setting is 
collected and shipped wet from the pool 
tank. The use of a pool tank serves two 
purposes in that it reduces the back 
pressure on the well pumps and pro- 
vides a storage place for oil during the 
interim period it may take to restore 
power to the setting. To reduce the 
starting and stopping of the shipping 
pump, the pool tank has been equipped 
with a float-controlled mercury switch, 
so that the liquid in the tank has to 
reach a certain level before the pump 
is started. The pump, once started, con- 
tinues to pump the oil and water until 
the tank level is low enough to drop the 
float controlling the mercury switch, 
which, in turn, stops the shipping pump 
motor (Fig. 25). 

There have been no operational diffi- 
culties or maintenance problems with 
either this automatic tank-gaging set-up 
or these pool-tank collection and ship- 
ping facilities. 


Electronic Oil-Water Cut 
Measurement 

This method of gaging combines into 
an integral system some widely used, 
and one relatively new, component 
parts. When all these component parts 
are assembled (Fig. 26) working prop- 
erly, and centrally controlled, they can 
also do an accurate job of gaging as 
well as eliminating much routine work. 
The component parts used in this gag- 
ing set-up are: 

1. Electric-motor-driven hydraulic 
header valves. These are the same as 
previously discussed. 

2. The electronic cut-measuring de- 
vice. This instrument will determine the 
per cent of water in oil that passses 








EXPLOSION PROOF CoMmDULET 
HOUSING ELECTROMIC FQUTP. 
MENT FOR CUT MEASUREMENT 


WEATHERPROOF COAXIAL CABLE 





SENSING ELECTRODE 


IRECTION OF FLOW 


COMVENTIONAL GIL METER 


CHAI DRIVE COUPLING METER 
TO SELSYR MOTOR 
SELSYN MOTOR 


FIG. 26. Electronic cut measuring device and 


through a given pipe line. The electrode 
seen entering the vertical pipe above the 
oil-volume meter (Fig. 26) is a capaci- 
tor, usually comprised of two concentric 
cylinders energized by a source of radio- 
frequency energy. The electronic equip- 
ment generating this energy is housed 
in an explosion-proof condulet and con- 
nected to the electrode by a weather- 
proof coaxial cable. 

The way the cut-measuring device op- 
erates is much the same as with the elec- 
tronic water bleeder. In this instance. 
however, as the amount of water in oil 
flowing by the electrode changes, so 
does the capacitance. These capacitance 
changes are then translated into per 
cent of water in oil and automatically 
recorded on a chart. A complete elec- 
tronic ciit-measuring device, complete 
with selsyn motor-driven recorder, but 
exclusive of oil-volume meter, can be 
installed for approximately $800. 

3. The oil-volume meter. The meter 
used is a conventional meter. Instead of 
being coupled to a counter at the meter, 
however, it is equipped with a selsyn 
motor connected to-another selsyn motor 
at the control panel. This remote selsyn 
controls the speed of rotation for the cut 
recorder chart and also controls the 
counter at the gross production re- 
corder shown in Fig. 23. 


Method of Electronic-Oil-Water 
Cyt Measurement Gaging 


Again with the component parts as- 
sembled and their circuits controlled. 
the general operation is as follows: 

1. A well is switched onto gage when 
the circuits (selector switches) controll- 
ing the header valves for that well are 
energized. The way this is accomplished 
is: The time clock rotates its trip arm 
every twenty-four hours. When the trip 
arm depresses a micro switch, step 
switches energize the circuit for the next 
well to be gaged and the gage header 
valve opens while the pool header valve 
closes. 

2. Production (oil and water) flows 
through the electronic cut meter, and 
the per cent of water in the oil is in- 
stantly recorded on a circular chart at 
the central control panel. 
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WEYERHAEUSER j atti. f 


PRODUCTS TO J mrnoe ae 


Combat Lost Circulation; - = 


Weyerhaeuser Timber Company is one of the 
world’s largest manufacturers of forest products. 
In cooperation with the oil well drilling indus- 
try, they have developed the effective, low-cost 
products shown here for the prevention and 
control of lost circulation. These products have 
gained wide acceptance, through use, through- 
out the drilling industry. Have YOU tried them? 















Available at most leading mud supply com- 
panies, or write for additional information— 
Special Products Division, Weyerhaeuser 
Timber Company, Tacoma, Washington 


Packaged in convenient, 
easy-to-handle bags. 


SILVACEL—fibrous 
material blended with 
flat, spongy flakes. 


SILVAFLAKE—spongy, 
flake-like granular 
material. 


SUPERBRIDGE—tough 
fiber to seal off porous 
thief formations. 








LOOK TO WEYERHAEUSER for new and better prod- 
ucts from our tree farms. This Company is committed to 
a policy of “tree farming” to provide an endless supply of raw 
materials . . . and continuous research and development to 
expand and improve the services rendered by wood, fibers, 
cellulose, the components of bark and all the timber harvest. 


SPECIAL PRODUCTS DIVISION, Weyerhaeuser Timber Company, TACOMA, WASHINGTON 
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All business 
is specialized 


... and nothing specializes 
on your business 
like your busimess paper 


This sea-going salesman can sell more 
. .. because he specializes. Your busi- 
ness, too, is specialized. That’s why 
it pays to keep up with this business 
paper of yours that specializes on the 
business problems you meet daily. 
You can move ahead when you know 
what’s ahead; you can make quick 
decisions when you have a clear per- 
spective. Follow the editorial features 
that gather, weigh and interpret the 
news . . . and ads that report new 
products, materials and equipment— 
what they do—where to buy them. 
Read every issue . . . thoroughly. 


This business paper in your 
hand has a plus for you, 
because it’s a member of 
the Associated Business 
Publications. It’s a paid cir- 
culation paper that must 
earn its readership by its 
quality ... And it’s one of 
a leadership group of busi- 
ness papers that work to- 
gether to add new values, 
new usefulness, new ways 
to make the time you give 
to your business paper still 
more profitable time. 


You'll get many of the outstanding papers 
presented last year to petroleum industry organ- 
izations in PE'’s July 15 ANNUAL REFERENCE 
NUMBER. 

The information included will have a lasting 
reference value to all operating men in the 
petroleum industry. Among the Oil Papers, 
nothing specializes on your business like PE’s 
four selective editions. 


"Petroleum 
Engineer 


ess 

MN: 
eeeeeeeeveeeeeeeveeeee Gil): ese 
One of a series of ads prepared by OU 


Sga® 
THE ASSOCIATED BUSINESS PUBLICATIONS — 
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3. Production then flows through the 
oil-volume meter, and the selsyn motor 
at the control panel drives the counter 
and the circular chart recording the per 
cent cut. It is desirable to drive the cut- 
recorder chart by the meter, so that if 
slugs of oil and water are produced. the 
per cent cut figure will be with respect 
to volume rather than time. 

4. At the end of the 24-hour gage 
period, the time-clock rotating arm 
egain trips the micro switch. which 
energizes the printing attachment on 
the selsyn-motor-driven counter: and 
the gross gage of oil and water is printed 
on the tape along with the well number. 

5. Simultaneously with the printing of 
the gross gage, stepping switches move 
the next well to be gaged into position 
interrupting the current in the circuit 
for the well just gaged. thereby allow- 
ing the header valves for the well to re- 
turn to their normal position (gage 
header valve closed and pool header 
valve open); and the gaging sequence 
continues with the next well. As the 
electronic method of gaging is a con- 
tinuous cut-measuring method, no physi- 
cal samples are taken and all produc- 
tion goes to the pool tank. To find the 
net production, the average per cent cut 
of the water in oil.is taken from the cut- 
recorder circular chart and applied to 
the gross fluid oil meter reading. Al- 
though these two gaging facilities are 
presently set to take 24-hour gages. 
equipment can be set to gage for any 
desired period of time. 

The experience to date with these two 
completely automatic gaging facili- 
ties has resulted in the production men 
being able to spend one-half hour per 
day on more productive work. This in 
itself may not be good economic justi- 
fication. When considering the various 
component parts worked well on an in- 
tegrated system. however. full use was 
made of the existing tankage. more 
gages were taken than would have been 
taken under conventional manual oper- 
ation, and a good possibility that the 
gages recorded were more accurate, it 
is felt the trial conducted has conclu- 
sively proven there can be good eco- 
nomic justification for utilizing some. if 
not all, of the component parts when the 
proper situation is present. 

Based on the experience gained with 
these gaging facilities and the experi- 
ence others have had with automatic de- 
vices, my company is currently working 
on plans for several new semi-auto- 
matic gaging facilities. 


Conclusions 


From the foregoing it should be ap- 
parent that many mechanical and auto- 
matic devices have application in oil 
field production operations. In most in- 
stances the devices used have clearly 


| demonstrated they can do as good if not 


a better job on routine, repetitive pro- 
duction activities than can the produc- 
tion men themselves. Although these de- 
vices have the application and can do 
a good job, they are not a panacea for 
all situations. Where operators are 
faced with 24-hour-per-day lease oper- 
ations and only part-time lease cover- 
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age, however, many of the devices wil] 
demonstrate good economic justifica. 
tion. 

How far operators are willing to go 
with the use of automatic gaging and 
controlling equipment is dependent 
upon what they see in the way of bene. 
fits to be gained. It is the writer's opin- 
ion that when considering (1) part. 
time pumping synchronized to the well’s 
capacity; (2) good and frequent gages 
of individual well production; (3) tank 
switching to avoid over-filling: (4) 
water bleeding; (5) automatic gage and 
pool tank shipping, and (6) shutting-in 
production in event of failure or emer. 
gencies, it should not be difficult to de. 
termine when and if automatic devices 
will provide the desired service at the 
most economical cost. 

Automatic and mechanical devices 
described herein are only a partial an. 
swer’ to the challenge of finding new 
and better ways of doing things. The 
extent to which these known ways are 
utilized, and the continued development 
of other ways which may be still bet- 
ter, are up to the individual operator. 
The challenge is still there, and the sav- 
ings to be realized await those who have 
the requirement and the imagination to 
progress. 
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How a Conversation 
Can Influence 


An Industry 


The telephone on your desk connects with 


J&L stores ard offices everywhere. 


It taps at will our complete stocks of equip- 
ment needed to drill and produce wells, and 


to transport and process petroleum. 


What you say to us determines our invento- 


ries, molds our policies, expands our facilities. 


Call us more often so we may serve you 








more precisely—so that you may say of J&L 


with growing enthusiasm ‘°...here’s MY 


warehouse!”’ 







JONES & LAUGHLIN STEEL CORPORATION 







General Offices: TULSA, OKLAHOMA 
88 STORES © 19 OFFICES © 9 RESIDENT SALESMEN a” 


EXPORT: 405 Lexington Ave., New York, N. Y., U. S.A. PET SOLEUS 


PROGRESS 





warehouse!” 
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FIG. 1. lsopach map, Frankhauser unit water flood, 
Frankhauser field, Kansas. Net thickness, Bartlesville 


Pay, contour interval = 5 ft. 
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FIG. 2. lsoperm map, Frankhouser unit water flood, 
Frankhouser field, Kansas. Contour interval = 


Water Flooding—Fankhauser Unit Greenwood County, Kansas’ 


This highly successful flood has yielded 125 per 


cent of primary recovery in less than four years 


The author presents a case history of 
a highly successful eastern Kansas 
water-flood project, where the produc- 
tion rate was boosted from 34 to 1797 
bbl a day within 18 months after initial 
water injection. In less than 4 years this 
flood has resulted in an oil recovery all- 
most equal to that recovered by primary 
methods over a 23-year period; and cur- 
rent production rate is still 9 times 
above normal. Unique automatic con- 
trols on the water supply and injection 
facilities permit self-protecting, unat- 
tended operation, reducing expenses and 
increasing overall efficiency. Examples 
of the performance of individual oil 
wells and water-injection wells are 
graphically presented, in addition to 
charts depicting overall performance of 
the project. 


As the petroleum-producing industry 


moves forward in its. experience and 
technique. the business of the oil pro- 
ducer, large or small, is to get greater 


*+Presented at the Spring Meeting of the Mik 
Continent district, Division of Production, May? 
Hotel, Tulsa, Oklahoma, March 18-19-20, 1953. 

*Sunray Oil Corporation, Tulsa, Oklahoma. 
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ultimate yields from his natural resource 
—oil. Reservoir energy is depleted in 
many oil fields, or in certain leases in 
an oil field, before all the oil has been 
recovered. As a result of reaching their 
economic limit under primary-produc- 
tion operations, these leases or fields 
have been or will be abandoned unless 
the oil production is given a boost by 
some means of secondary-recovery op- 
erations, 

The water-flooding method of sec- 
ondary recovery is becoming more and 
more in general use throughout the oil 
industry since its inception in 1921 as 
a means of possibly ineswasing oil re- 
serves. 

Sunray Oil Corporation’s solely 
owned, highly successful water-flood 
project, the Fankhauser Unit lease, is 
located in Greenwood County, Kansas 

-in the “Golden Lane” area of eastern 
Kansas where water flooding has been 
successfully applied to many of the de- 
cadent leases and fields. 

Purpose of this paper is to present 
the results from conducting operations 
on the aforementioned Bartlesville sand 


shoestring pool water-flood project, 
which in less than 4 years resulted in an 
oil recovery almost equal to that recov- 
ered by primary methods over a 23-yeat 
period. 


Primary Development and 
Production History 

Che property was initially developed 
in 1926 and 1927 with the drilling of 33 
producing wells, 10 of which were 
plugged prior to water-flood develop- 
ment. The wells produce from the 
Bartlesville shoestring sand, found at an 
approximate depth of 1900 ft in the 
Fankhauser field of the Lamont leg of 
the Sallyards-Lamont Bartlesville sand 
shoestring trend. Most of the producing 
wells were shot upon completion, and 
initial production ranged from 50 to 
370 bbl per day. 

Primary production from an esti- 
mated 330 productive acres totaled 1,- 
307,000 bbl, an average of approxi- 
mately 3960 bbl per acre, from date of 
initial production in 1926 to date of 
water injection in 1949, 

No secondary-recovery operations had 
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REVERSE CIRCULATION 
GAS DRILLING 
CONVENTIONAL CIRCULATION 


For Reverse Circulation 


Guiberson’s 65 Ton Swivel gives you triple your 
money’s worth because it does triple duty in the field. 
Used with Guiberson’s famous Full-Floating Wash Pipe, 
it is without equal for slim hole drilling, work-overs 
and cleanout. work and for drilling in with reverse 
circulation. 


For Gas or Air Drilling 


For gas or air drilling, the 65 Ton Swivel with Full- 
Floating Wash Pipe is gaining rapid popularity for its 
time and labor saving efficiency. Wash Pipe never needs 
adjustment and requires no more attention than regu- 
lar greasing. Packing assembly is fast and easy to re- 
place, goes in without disconnection of gooseneck or 
hose. 


For Conventional Circulation 


When used with conventional washpipe and packing, 
the 65 Ton Swivel does a top-notch job of conventional 
circulation. But whether you need this “workhorse” for 
one job or all three, it will give you rugged, dependable 
service. Buy it with either the Full-Floating Wash Pipe 
or Conventional — add the other when and as needed 
— you'll save time and money in the field. 


GUIBERSON 
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GUIBERSON 65TON SWIVEL 


A TRIPLE DUTY TOOL IN A 
CLASS BY ITSELF FOR 


FULL-FLOATING 
WASH 





PIPE 





More than a third of a 
century's experience serving 
the oil industry. 


CONVENTIONAL 
WASH PIPE 





been utilized prior to water-flood oper- 
ations, and production statistics indi- 
cated a normal decline trend. The pro- 
ducing wells were making very little 
water at the time the water flood was 
put into operation. 


Reservoir Data 


Core analyses on rotary cores taken in 
all of the water-input wells drilled under 
the water-flood development program 
indicated an average porosity of 20 per 
cent for the Bartlesville sand. The net 
sand thickness for the flood project is 
25 ft. The air permeability of the net 
permeable sand sections averages 80 
md. Interstitial-water saturation was 
estimated to be 40 per cent of the pore 
volume, as the indicated core satura- 
tions were not considered to be repre- 
sentative of the reservoir. The gravity 
of the Bartlesville oil is 41 API. 

Although local shale partings and im- 
permeable streaks were present in the 
cored sand, no major continuous zone 
could be correlated throughout the sand 
body. Fig. 1 is an isopach map of the 
net permeable productive oil sang. The 
net sand thickness under flood varie. 
from a minimum of less than 10 ft to a 
maximum of 42 ft in the flood area. 

Fig. 2 is an isoperm map which shows 
the average permeability for the per- 
meable productive oil sand. The aver- 
age well permeability ranges from 1] 


to a maximum of approximately 127 md. 


Water-Flood Development 


Flood patterns on 10-acre and 20-acre 
spacing were studied for possible de- 
velopment of the project; however, it 
was decided that a 10-acre 5-spot pat- 
tern was the most feasible from a re- 
covery and economic standpoint. Most of 
the old producers were utilized as pat- 
tern-producing wells, inasmuch as origi- 
nal primary development was on 10- 
acre spacing. The flood pattern was 
planned so that very few input wells 
were located on the outside of the struc- 
ture area, for economic reasons and be- 
cause it was believed that a higher flood 
efficiency would be obtained by keeping 
outside-pattern wells as producing wells. 

The drilling of 9 water-input wells 
and two water-supply wells for a 75-acre 
pilot-flood installation was commenced 
in November 1948, subsequent to unitiz- 
ing the royalty interests under 4 leases 
comprising 574 leased acres. Water in- 
jection in the 9 input-well pilot was com- 
menced on February 10, 1949. The indi- 
cated success of the pilot operations re- 
sulted in various phases of extension de- 
velopment. which was commenced in 
August 1949, and completed in Decem- 
ber 1950 with the drilling of 13 addi- 
tional water-input wells. 5 oil wells, and 
2 water-supply wells, making a total of 
22 Sunray-operated water-injection 
wells, 4 water-supply wells, and 27 oil 
wells. The project contains an estimated 
246 acres developed for water flood. 


Well-Completion Practices 


All of the water-injection wells were 
drilled with rotary tools and cased with 
114-in. OD casing set in the top of the 
oil-sand section and cemented with ap- 
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proximately 75 sacks of cement. Cable 
tools were used to drill the cement plug 
in the casing, clean the sand face. and 
to plug back in cases where shale sec- 
tions were cut below the sand body. All 
of the water-input wells were cored and 
analyzed. None of the input wells were 
shot, as it was believed that the flood 
efficiency would not be improved by do- 
ing such. 

Five oil wells drilled under the water- 
flood program were completed in a 
similar manner, except that they were 
cased with 514-in. OD casing; 4 of these 
wells were shot very lightly. The major- 
ity of the old producing wells that were 
utilized in the flood pattern had been 
shot upon their initial completion. Some 
reconditioning of the old oil wells was 
necessary; however, this only consisted 
of running a sand pump. 


Water Supply 


Supply water for the initial pilot-flood 
operations was obtained from four 800- 
ft supply wells completed in the Douglas 
sand, a salt-water bearing formation. 
commonly called the “Big Waters” sand. 
which is about 100 ft thick. The analysis 
of the water indicated that it was com- 
patible with the interstitial water in the 
Bartlesville sand.. At the end of 1952 
only three of the supply wells were 
utilized, with the fourth being kept as a 
standby, because produced water was 
being returned in large enough quantity. 
in addition to that produced from three 
supply wells, to meet the water-injection 
requirements. The water-supply wells 
are equipped with 414-in. tubing and 
314-in. bore insert pumps and pumping 
units driven by 30-hp electric motors 
capable of producing approximately 
1200 bbl per day. 


Oil-Gathering System 

Each oil well is tested at least once 
a month, and this was done more fre- 
quently when the production rate of the 
wells increased rapidly during the reser- 
voir fill-up and peak-production periods. 
These tests formed the basis for esti- 
mating the monthly and cumulative oil 
and water production, which is kept on 
each well. Main gathering lines are 
paralleled by test lines with connections 
to headers which facilitate the testing 
of individual wells directly into stock 
tanks. 


Water-Injection System 


Water was pumped directly from the 
supply wells into the injection wells dur- 
ing the period of pilot operation. A 
water plant was installed when the oil 
wells began to produce increasing 
amounts of fluid and when higher-in- 
jection pressures became necessary. The 
return water is collected from free-water 
knockouts and treaters in a 750-bbl re- 
ceiving tank, then pumped through two 
8-ft by 10-ft pressure-type sand filters 
into a 1500 bbl clear-water storage tank. 
where it is mixed with the Douglas sand 
supply water that is pumped directly 
into the tank. A gas seal is kept on top 
of the tanks, as well as a layer of oil on 
top the water, to exclude air contact and 
thereby maintain a closed system. 


Two horizontal triplex pumps, drivey 
by 60-hp electric motors, pump water 
from the clear-water storage tank jnto 
the injection system. The plant. as of 
January 1, 1953, was delivering approxi. 
mately 7200 bbl per day at 700 psi, of 
which 2200 bbl were being delivered to 
other water-flood projects in the field, 
Two water-injection manifolds equipped 
with gate valves, meters, and pressure 
gages for each input well, and located 
at separate points on the project, readily 
facilitate the regulating of the input 
rates and the reading of the daily and 
monthly injection volumes for each jn- 
put well. Individual 2-in. cement-lined 
pipe lines connect the manifolds with 
the input wells; while the lines from the 
plant to the manifolds are 4-in. cement. 
lined. 

Unique control equipment is provided 
to maintain predetermined operating 
levels in the clear-water storage tank, 
by automatically starting and stopping 
each water-supply well when selected 
levels are reached in the storage tank. 
In addition, other automatic devices 
make the plant self-protecting and per- 
mit unattended operation, except for 
lubricating pumps and backwashing of 
filters. 

During periods of plant shut-down 
for repairs. injection can be continued, 
but at a lesser rate, by pumping water 
directly from the supply wells into the 
injection system. 


Production Equipment 


The oil wells were pumped by Okla- 
homa-type rodline jacks operating off 
central power, prior to water-flood de- 
velopment. Individual pumping units 
driven either by 714-hp or 10-hp elec- 
tric motors, depending upon the load, 
and equipped with time-clock controls, 
were placed on the oil wells subsequent 
to indicated successful pilot water-flood 
operations. 


Water Injection 


Most of the input wells started off 
taking the desired amount of water on 
vacuum and later went on _ pressure. 
Upon completion of an input well, it was 
the practice to inject about 2 bbl per 
day per foot of sand. This rate was 
gradually increased over a 2-month 
period to the maximum desired input. 
Care was taken during this period, how- 
ever, not to cause channeling or break- 
through. At the end of 1952 all wells re- 
quired a wellhead pressure, with pres- 
sures ranging from 270 psi to 625 psi. 

In a few instances where input wells 
would not take the desired rate, they 
have been successfully acidized. In sev- 
eral cases the pressures dropped con- 
siderably after merely pumping the in- 
jection water into the wells at a slightly 
higher pressure for a short period. 

The performance curve for well W-2. 
which is one of the original pilot-flood 
water-input wells, is shown by Fig. 3. 
As shown, the daily input rate is gradu- 
ally decreasing. which from all indica- 
tions is the normal trend during and 
after the filling-up periods. The second 
curve is a plot of the bottom-hole pres- 
sure; and from observation of these 
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FIG. 7. Cumulative performance, total project. 


sequent development with complete 
areal distribution of water-input wells 
and oil wells in conjunction with at- 
tempts to obtain a uniform flood front in 
the well network usually tends to equal- 
ize the fluid movement and pressure dis- 
tribution in the reservoir—causing the 
oil wells in the initially developed area 
to produce at a much greater productive 
capacity. 

This can be best illustrated by the 
performance curve of well “A” shown 
by Fig. 4. This well is a pattern 5-spot 
oil well located in the pilot area. As the 
result of completing 2 extension devel- 
opments, the total fluid production from 
this well increased 40 per cent, result- 
ing in an arrested oil-production de- 
cline for nearly a year following its 
peak produetion. Subsequent to this, the 
well had a normal decline. 

The performance of well “B,” also a 
pattern 5-spot oil well, is shown by Fig. 
5. The effect of advancing fluid fronts 
from the water-input wells was not ap- 
parent on the well until 9 months after 
water was injected into 2 of the related 
5-spot input wells. Subsequent to reach- 
ing its peak production, the well had a 
normal behavior through March 1952. 
Since then, a daily gradual increase in 
the injection rates, accompanied by in- 
creased bottom-hole pressures in the re- 
lated 5-spot input wells, tended to ar- 
rest the oil-production decline for the 
last 9 months of 1952. 


Unit-Flood Performance 


Production for the entire project dur- 
ing the 12-month period preceding pilot 
water injection averaged 34 bbl per day 
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from 23 active oil wells. The project 
reached a peak production of 1797 bbl 
per day in July 1950, just 18 months 
after water was injected into the pilot 
area. This is equivalent to a 5200 per 
cent increase in daily oil production. At 
the end of 1952, it had steadily declined 
to an average daily production of 320 
bbl of oil and 4300 bbl of water from 
27 active oil wells. The water-injection 
rate on January 1, 1953 was approxi- 
mately 5000 bbl per day. The overall 
performance for the project is shown 
by Fig. 6. 

Cumulative performance curves, in- 
cluding produced-water to produced-oil 
ratios and injected-water to produced- 
oil ratio, are shown by Fig. 7. Cumula- 
tive oil production from water-flood op- 
erations as of January 1, 1953, from the 
starting date in February 1949, amounts 
to 1,217,000 bbl, with the cumulative 
water production amounting to 3,358.- 
000 bbl. The cumulative produced water 
to produced oil ratio is approximately 
2.75. A cumulative water injection of 
6,177,000 bbl amounts to a cumulative 
water injection to produced oil ratio 
of 5.06. 

Production curve for the primary and 
water-flood operations is shown by Fig. 
8. The comparison of the overall pri- 
mary phase with the overall water-flood 
phase is shown by Table 1. In less than 
4 years this flood has resulted in an oil 
recovery equivalent to 95 per cent of the 
primary production obtained over a 23- 
year period. Based on recovery per acre. 
the water-flood recovery is equivalent to 
125 per cent of the primary recovery. 
Since February 1949. the date of com- 


TAB 


flood overall performance — 


LE 1. Frankhauser unit water 


primary phase vs. flood phase. 


Primary Water-flood 
operations operations 
1926-1949 1949-1953 
Acres developed 330 24fi 
Number of oil wells... ; 33 27 
Number of water-input wells 22 
Cumulative oil production 1,307,000 1,217,000 
Cumulative water production - 3,358,000 
Cumulative water iniection 6,177,000 
Cumulative oil production per 
oil well oe 39,700 45,000 
Cumulative water production 
per oil well 124,200 
Cumulative water injection per 
input well. . ‘ 281,000 
Cumulative oil production per 
acfe.... ay wie Sas 3,960 4,950 
Cumulative water production 
per acre 13,600 
Cumulative water injection per 
acre : a 25,100 
Cumulative produced water-oil 
ratio. . : : 2.75 
Cumulative injection water-oil 
ratio.... —- . - 5.07 
Daily produced water-oil ratio 
2-10-49) , 0.65 
Daily produced water-oil ratio 
1-1-53 P : 13.4 
Daily injected water-oil ratio 


1-1-53 ; 15.2 





mencing water injection, to the end of 
1952, the monthly rate of oil production 
for the project has averaged 25,900 bbl. 
as compared to a monthly average of 
only 4800 bbl during the previous 23- 
year primary life of the leases, 1926- 
1949. The current production rate is 
still nine times above normal. 
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Removal of Flow Restrictions in Well Completions 


Nature and causes of permeability blocks and their reduction 


C. E. CLASON* and WAYNE F. HOWER* 


lr is a well-known and accepted fact 
that drilling into an oil-producing for- 
mation can result in impairment of the 
normal permeability and create restric- 
tions to the flow of fluids to the well 
bore. This phenomenon has been shown 
hundreds of times where formation 
characteristics, as disclosed by cores, 
drillstem tests, and electric logs, indi- 


cate a potential production that is not 


developed when the well is completed 
in the zone in question. Many wells have 
been abandoned which, in view of pres- 
ently known facts, might have been 
made into satisfactory producers. 

Older producing wells, which were 
once good oil producers, are frequently 
damaged during the performance of va- 
rious kinds of remedial work and quite 
often prove difficult to recomplete to the 
previous production rate. 

Phenomenal results from relatively 
small acid treatments in limestone for- 
mations or shooting in sandstone forma- 
tions have demonstrated that both ro- 
tary and cable-tool drilled wells have 
been plugged but a short distance from 
the well bore. This blocking action has 
lately been termed “skin effect.” and 
its influence on the productivity of wells 
has been described in a recent article.' 
This skin effect, however, should not 
be limited to a small radius around the 
well bore as the blocking materials can 
penetrate highly permeable formations. 
crevices, and fractures to a consider- 
able distance. 

Any process or technique to re- 
establish as much of the normal per- 
meability as possible must then con- 
sider the nature and causes of the 
blocking action. These causes vary from 
field to field, which complicates a gen- 
eral description of the problem; but it 
is believed that a broad discussion of 
the more prevalent troubles will be of 
value at this point. 

Unless a well is drilled in with oil 
or an oil-base mud, the presence of 
water in the system is necessary and 
the unavoidable filtrate from a water- 
base mud can act in several ways to 
reduce permeability. Recent findings.?:* 
have shown that drilling fluids can pene- 
trate appreciable distances into oil-bear- 
ing formations. Mud losses barely no- 
ticeable while drilling or running cas- 
ing can be sufficient to plug the well. 
Additional studies have disclosed that 


+Presented at the Spring meeting of the 
Mid-Continent district, Division of Production, 
Mayo Hotel, Tulsa, Oklahoma, March 18-19-20, 
1953. 

*Halliburton Oil Well Cementing Company, 
Dunean, Oklahoma. 


excessive pressures created during drill- 
ing and running of casing may often 
force large quantities of drilling fluids 
into the formation. Even very small 
losses to the formation may be sufficient 
to plug the well within a short radius. 

Fresh or salt water introduced dur- 
ing remedial operations penetrates the 
formation adjacent to the well bore, 
which can act to reduce the flow of oil. 
In some cases, oil-water emulsions are 
developed which form very efficient 
blocks to the flow of oil. 

End effects are often noticed where 
formation fines and interstitial water 
accumulates in the formation near the 
well bore, which act to reduce the per- 
meability of the producing formation 
to oil. 

The character of the formation must 
also be considered. Some contain vary- 
ing quantities of bentonite which will 
swell by the adsorption of water and 
thus greatly reduce the diameters of 
the flow channels in the formation. 

The question now arises as to what 
can be done to alleviate these blocking 
conditions. A review of the foregoing 
discussion shows that water and/or 
bentonite are the chief causes of the 
reduction in permeability. Therefore. 
some means of removing the water or 
bentonitic drilling mud would restore 
the original condition existing before 
the penetration of the drill and thus 
permit an effective flow of well fluids 
to the bore. Several ideas for accom- 
plishing the removal of the blocking 
materials were considered, but all of 
these were abandoned in favor of a 
chemical method. The object of the 
chemical method is designed to break 
water blocks, disperse muds, reduce the 
size of water-swollen bentonite particles. 
and destroy emulsions in the vicinity 
of the well bore. It was realized that 
actual dissolving of siliceous and ben- 
tonitic materials could not be achieved 
in appreciable amounts under actual 
well conditions. Therefore. the chemi- 
cal action would have to produce a 
series of physical changes to accom- 
plish the desired result. 

Investigations in the laboratory have 
shown that a mixture of dilute hydro- 
chloric acid and a surfactant of the 
aromatic sulfonic acid class has a 
marked effect in increasing the effective 
permeability of sands containing bento- 
nite. 

The water adsorption or swelling 
properties of bentonite primarily de- 
pend upon the surface characteristics 


THE PETROLEUM ENGINEER, Reference Annual, 1953 





of the individual particles. This include 
the type of metal (cation) ion o1 
that are attached to the particles 
well as the electrical charges. 

Past work has shown that an expan 
ing bentonite can be changed to a non 
expanding bentonite by changing th 
outer or exchangeable cations. Wor! 
by Baver and Winterkorn* concernin 
the water adsorption properties of 
rious bentonites shows that the meta 
exchangeable ions cause a vast diff: 
ence in the water adsorption properties 
of the bentonite. Closely controlle: 
work by these men show that the so 
dium bentonite would absorb five tim 
as much water as the hydrogen (acid 
bentonite. 

A powerful negative electrical charg 
surrounds the bentonite particles. This 
charge can be partially neutralized by 
the presence of metal salts and thus 
prevent normal water adsorption and 
swelling. This effect has been noticed 
many times where the difference 
swelling of certain shales in fresh and 
salt water is very pronounced. 

The chemical mixture of dilute hydro 
chloric acid and aromatic sulfonic acid 
has a powerful effect on the surfac 
characteristics of bentonite. The hydro 
gen ion from the hydrochloric acid 
will replace the predominant sodium 
ion that is attached to the swollen ben 
tonite, thus causing the formation 
hydrogen bentonite. Such a change wi 
cause the bentonite particle to lose mos! 
of its affinity for water. The systen 
bentonite and water, will be reduced 
in size, and free water will be released 
from each nucleus. A partial neutrali 
zation of the electrical charges will als 
be noticed, which is caused by | 
excess of hydrochloric acid plus t 
salt formed by ion-exchange reaction 

The presence of the aromatic sul 
fonic acids in this chemical mixtur 
produces several desirable and ben: 
ficial effects in addition to and in cor 
nection with that of ion exchange. It 
the combination of these ingredients 
that has resulted in such a potent and 
eficient means of regaining permealhi! 
ity as presently disclosed. The aromati 
sulfonic acid is a very active surfactant 
and emulsion breaker. The recom 
mended proportion of the foregoing 
chemical mixture has a low surface ter 
sion that falls in the range of 28.8 dyne 
per centimeter at 78 F. 

Such a mixture will penetrate mud 
filter cakes and bentonitic sand forma 
tions effectively, and thus contact 
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large quantity of bentonite. The efh- 
ciency of the ion exchange is increased 
by this action; and the released water, 
having a low surface tension along with 
the original solution, is easily recov- 
ered from the treated horizon. 

Whether a quantity of mud has been 
lost to an oil-bearing formation, or 
whether the aim is to remove mud filter 
cake from the sides of the well bore, 
the dispersing properties of this chemi- 
cal mixture are highly important. The 
mud filter cake is not hardened by the 
ion exchange, but becomes dispersed as 
the exchange takes place, thus forming 
a fluid mixture very easily removed 
from the formation or the well bore. 

The chemical mixture also has the 
property of breaking oil and water 
emulsions. Strong evidence has been ob- 
tained which indicates the presence of 
emulsions in oil-bearing formations, 
particularly where drilling mud is pres- 
ent. The solids in the drilling mud are 
excellent emulsion stabilizers and pro- 
mote the formation of emulsions that 
can efficiently block the flow of oil to 
the well bore. Therefore, the breaking 
of these emulsions, and the recovery of 
the mud and water, is an essential fac- 
tor that must be considered in the treat- 
ment of a formation to re-establish suf- 
ficient permeability for the economic 
production of oil. 

The surface of the bentonite particle 
can be considered polar, because of 
the distance between the electrical 
charges on its surface. The surfactant 
in this chemical combination is also 
very polar and can be considered anionic 
in nature. In conjunction, a theoretical 
consideration points to the strong pos- 
sibility of an adsorption of this com- 
plex ion on the surface of the bentonite 
particles. Laboratory tests have proven 
this theoretical concept, plus the fact 
that the same ion is strongly adsorbed 
on the sand grains. This adsorption 
aids the effort to change the nature of 
the surface of the bentonite particles, 
and thus alter its swelling and wettabil- 
ity in different environments. Although 
it is possible for the surfactant to be 
leached from the sand grains when sub- 
jected to the flow of water, tests have 
shown that large volumes of water are 
necessary to remove a high percentage 
of the adsorbed chemical from the 
solids, thus conclusively proving that a 
large volume of water or mud will de- 
velop a low surface tension as it passes 
through the treated sand body. 

The effectiveness of the mixture of 
these chemicals on the permeability of 
bentonitic sands has been thoroughly 
investigated in the laboratory. A system 
was devised that simulated an oil well 
where fluids could be forced through 
the sand body in different directions, 
so as to determine relative flow rates 
of oil under a variety of conditions. A 
clean sand was contaminated with dif- 
ferent proportions of a good grade of 
drilling-mud bentonite and packed in 
the apparatus. The synthetic forma- 
tion was then wet with fresh water and 
permitted to remain in a static condi- 
tion until the bentonite was thoroughly 
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hydrated. The flow of oil was reversed 
through the sand body until a constant 
flow rate was obtained. The chemical! 
mixture was then forced into the sand 
body from the same direction as was 
the fresh water. The flow of oil was 
again reversed and a constant flow rate 
obtained. Similar tests were performed 
using dilute hydrochloric acid without 
the addition of the aromatic sulfonic 
acid, and the results are included fo1 
comparative purposes. 


Per cent Percentage 
, bentonite increase 
in sand Treating agent n oil flow 
10 Chemical mixture.......... 667 
10 Dilute hydrochloric acid. .. : 300 
20 Chemical mixture....... er 3450 


20 Dilute hydrochloric........ 2% 1538 


A more striking difference in flow- 
rate increases was noticed when similar 
sand bodies were treated with both 
agents, but no initial oil-flow rate was 
determined before the chemical treat- 
ment. Conditions of the tests were very 
closely controlled to give the same den- 
sity of packed sand, and constant pres- 
sures were observed. An increase of 
3445 per cent was obtained in oil-flow 
rate, as compared to initial rates of 
previous determinations, as a result of 
the chemical mixture treatment. A treat- 
ment with dilute hydrochloric acid un- 
der the same conditions showed an 
increase in the rate of flow of oil of 
only 161 per cent, thus substantiating 
the penetrating property of the aromatic 
sulfonic acid in the chemical mixture. 

A portion of the 119.2 bbl per ton 
bentonite used in the foregoing tests 
was treated with the chemical mixture, 
washed, filtered, dried and reground. 
The yield of the bentonite thus treated 
was decreased to 35.7 bbl per ton. This 
is another proof that the surface char- 
acteristics of the bentonite particles 
were radically changed, thus causing 
the swelling and water-adsorption prop- 
erties to be greatly altered. 

Some interesting phenomena were 
observed during the tests which are 
thought to be of value and are listed 
for further reference. 

1. Fresh water was never recovered 
when oil was forced through the 
sand body during the initial oil- 
flow rate determinations. 

2. Acid water, having a low surface 
tension, was recovered ahead of 
the oil on every test where the 
chemical mixture was used. 

3. No bentonite was recovered with 
the oil or chemical mixture or any 
of the determinations. Therefore. 
the great increase in permeability 
shown by the additional flow of oil 
is the result of the change in the 
surface characteristics of the ben- 
tonite particles which caused the 
release of some of the previously 
very strongly adsorbed water. 

The method of applying the chemical 

mixture to either new wells for initial 

production or to an established well to 
regain production, is usually a simple 
procedure. Local conditions sometimes 
cause variations to be made in the gen- 


eral procedure, but the principle of ap- 
plication is the same. 

The volume of chemical solution for 
the treatment of a plugged formation 
depends primarily upon the thickness 
and porosity of the formation. In addi- 
tion, the great variety of conditions that 
exist in the many fields complicates ex. 
act recommendations and necessitates 
a certain amount of field experience to 
determine optimum quantities in each 
locality. Experience. however. does per. 
mit us to state that 500 to 1000-gal treat. 
ments are the most popular. Some 250. 
gal applications are known, as well as 
2500-gal batches. 

The cause of plugging can often help 
in this phase. If a fairly tight formation 
gave a good drill-stem test but was swab- 
bed dry on completion, it can be as- 
sumed that the blocking material in the 
formation has not penetrated more than 
a few inches from the well bore. There- 
fore, a 250 to 500-gal treatment would 
be recommended. If there is evidence 
that a large volume of mud has been 
lost to the formation, then it is advisa- 
ble to use successive treatments to re- 
move the blocking material. A large 
batch could conceivably displace the 
mud a great distance from the well bore, 
making an efficient recovery impossible. 
This phase has been proved by many 
applications in the field. 

Where a producing well needs re- 
juvenation, the gallonage and injection 
procedure can be varied with resulting 
economic advantages. Experience has 
shown that a relatively large single- 
stage injection instead of successive 
small stages will gain in work time and 
give satisfactory results. Such a treat- 
ment usually is not for the removal of 
large quantities of mud but for the treat- 
ment of a bentonitic sand or the removal 
of accumulated interstitial water and 
silt. Again, the best approach is to try 
first the smaller-volume one-time treat- 
ment and ascertain the results, then 
progress to the large-type job and so 
make a comparison. 

The foregoing discussion applies to 
producing horizons that have an effec- 
tive thickness of not more than 20 ft. 
Thicker pays will naturally require a 
larger volume of the chemical mixture. 

The actual application in a new well 
can be done through the production 
packer already in the well. The treating 
solution is placed in the tubing and dis- 
placed with available fluids into the for- 
mation, leaving the perforated or open- 
hole section just covered with the treat- 
ing solution. The usual closed-in time is 
one to two hours, after which recomple- 
tion can follow. Natural flow frequently 
occurs, which simplifies recompletion. 
In other cases well conditions will re- 
quire swabbing to remove the treated 
blocking material and to start the flow 
of oil to the well bore. Clean-up times 
are usually very short, but depend upon 
the amount of material that must be 
removed. 

The treatment of old wells is equally 
as simple. The chemical mixture has 
been applied through tubing with rods 
in place, open-ended tubing, and where 
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conditions demand, through a great va- 
riety of well-servicing tools and packers, 

The chemical mixture has been ap- 
plied directly through the drill-stem 
testing tool in wildcat wells as an aid 
to prove the oil-production possibilities 
of a new formation. Such an instance 
recently occurred in a field in the north- 
ern part of Louisiana near the Texas 
border. A low-pressure chalk formation 
at 2200 ft gave a dry test. The chemical 
mixture was forced into the formation 
and the testing tool re-run to give a 
flowing test. 

Field results in using this chemical 
treatment as a production stimulant have 
been encouraging. Many new wells have 
been made into good producers which 
otherwise would have been abandoned. 
Old pumping wells have been made to 
flow, and wells that have been dead for 
some time changed into economic pro- 
ducers. 

It is very difficult to give a percentage 
figure on the degree of success of these 
treatments. The large number of last- 
resort applications in testing new for- 
mations and very old wells acts to give 
a high percentage of so-called failures. 
Conversely, however. there are many 
instances where the last-resort type of 
treatment did obtain production. There- 
fore, hope of a new discovery or the 
salvage of an old well continues to cause 
the treatment of many doubtful forma- 
tions. 

It might be well to attempt to define 
a successful treatment. It might be said 
that a treatment that puts additional 
oil in the tank is the only type of suc- 
cessful application. If the pumping of 
the mud-cleanout material can quickly 
determine, the oil productivity of a 
doubtful pay, however, money can be 
saved in future work. For example, a 
well producing from the Woodbine sand 
in the East Texas field was treated with 
500 gal of the chemical mixture. Fluid 
production was changed from zero to 
60 bbl of water per day. There was no 
doubt that the formation was cleaned 
of the plugging material and that no 
oil was available at that particular 
depth. Therefore, oil production, after 
the formation has been cleaned of the 
plugging material will depend upon the 
oil in place and the pressure available 
to move it to the well bore. 

In the Refugio-Fox field, Texas, an 
old well completed in the Greta sand 
had produced until oil ceased to flow 
to the well bore. After a 500-gal treat- 
ment of chemical solution, the well pro- 
duced 30 bbl of oil per day and 10 bbl 
of water per day. Another well produc- 
ing from the Slick sand near Pettus had 
originally been completed at 87 bbl of 
oil per day and 9 bbl of water per day. 
When natural production had dropped 
to zero, a two-stage treatment caused 
production to be 80 bbl of oil per day 
with no water. Still another well, which 
was thought to have a very shallow 
block, was treated with only 100 gal 
of the chemical mixture. The assump- 
tion was proved to be correct when oil 
production increased from 37 bbl of oil 
per day, at a high gas-oil ratio, to 260 
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bbl of oil per day, at a low gas-oil ratio. 

An old well, producing from the sub- 
Clarksville formation in the Spence field 
of East Texas, responded to a 250-gal 
treatment by increasing from zero to 36 
bbl of oil per day. A well producing 
from the Woodbine sand in the East 
Texas field increased from 4 bbl of oil 
per day to 87 bbl of oil per day as the 
result of a 1000-gal treatment. Further 
work in the Woodbine along the east 
edge of the East Texas field has been 
encouraging. 

Three new wells were treated in the 
Cree - Sykes field of Runnels County, 
Texas, that were completed in the Gard- 
ner sand. One well, with 14 ft of pay 
exposed, was treated with 750 gal and 
showed an increase from 24 to 64 bbl 
of oil per day. Another well responded 
to the same size treatment for an in- 
crease from 15 to 800 bbl of oil per day. 
The third well, completed with 48 ft of 
pay exposed, went from a trace to 140 
bbl of oil per day. A new well in the 
Claytonville pool of Fisher County, 
Texas, producing from the Canyon Reef, 
responded to a 500-gal treatment by in- 
creasing from 360 to 1200 bbl of oil per 
day. This formation contains rather 
large openings that became plugged 
with mud during drilling. This was 
clearly demonstrated when the well 
flowed 300 bbl of mud before the flow 
of oil started. Another new well com- 
pleted in the Swastika sand of the East 
Bartlett field in Jones County; Texas, 
went from 60 bbl to 168 bbl of oil per 
day after a 500-gal treatment in 20 ft 
of pay. 

A very interesting well can be cited 
from a field in Southwest Texas. A test 
of the formation showed pipe-line oil 
and a surface pressure of 1,065 psi. 
While the test was being pulled, the 
well started to kick and was killed with 
mud. Upon completion on a production 
packer, the formation would not give 
up any fluid. A 250-gal treatment 
cleaned the formation of the blocking 
mud and pipe-line oil was soon flowing 
at 1120 psi tubing pressure. 

A field near Seminole, Oklahoma, 
will, under most circumstances, not pro- 
duce fluids until treated with the chemi- 
cal mixture. A well producing from the 
Sycamore formation in Carter County. 
Oklahoma, responded te a 2500- gal 
treatment by going from a show to 150 
bbl of oil per day. A well completed in 
the Layton sand, Logan County, Okla- 
homa, went from 2 to 30 bbl of oil per 
day after a 750-gal treatment. 

Considerable success has been ob- 
tained with this material in the South 
Louisiana area, One well was making 26 
bbl of oil per day, 6 bbl of water per 
day. and 960 Mcf gas through an open 
choke. Two weeks after treatment, this 
well was producing 80 bbl of oil per 
day. 7 bbl of water per day. and 369 
Mcf of gas on a 14/82 choke. In the 
Charenton field, three wells were treated 
in a zone that had never produced oil 
by any previous treatment. These wells 
responded with 48, 40. and 100 bbl of 
oil. per day, respectively. 

Operations so far in Canada indicate 


a real use for this mixture. In the Mor- 
inville area in Alberta, a gas test from 
the Basal Cretaceous yielded 5,000,000 
cu ft on a drillstem test, yet when com- 
pleted made only 1,000,000 cu ft. After 
a 500-gal job, it produced 6,000,000 cu 
ft daily. 

A cretaceous well in the Woodbend 
field, a D-2 well previously treated with 
500 and 1000 gal of regular acid with- 
out results, came in flowing after 1000 
gal of this mixture. 

The south end of the Leduc field has 
not responded to regular initial acidiz- 
ing but a 500-gal treatment, followed 
then by regular acidization, has resulted 
in very good production. 

A cretaceous well in central Alberta 
(Pollockville) refused to flow upon com- 
pletion except by heading up with no 
sustained production. After a 500-gal 
application, it blew clean and flowed 
steadily. 

Another sand well in southern Al- 
berta produced only 20 bbl of water 
per day. After suitable treatment. a 
pumping well of 50 bbl of oil per day 
was obtained. 

The following new wells in South- 
west Texas are of- interest because no 
oil production was obtainable before 
treatment with the chemical mixture. 





Production 

Field Formation Depth ‘Before After 
Saxet...... Willis 6760-90 0 90 10 days later 
Harvey.... 8000-02 0 165 1 week later 
Yoward... Slick 7486-91 0 70 1 month later 
Meatz ....Frio 3263-67 0 80 1 month later 
Pierce......Frio B®? 5308-14 0 120 1 week later 


Driscol..... Griffith 5236-60 0 25 6 weeks later 


Above examples clearly show what 
can be done along the line of produc- 
tion improvement. It must be remem- 
bered that many formations have not 
been helped by this chemical mixture, 
but it should also be kept in mind that 
oil must be present before it can be re- 
covered and that this material will be 
of benefit only where water and/or ben- 
tonite are concerned. 

All of the previously discussed work 
with this chemical mixture has been of 
the type where oil-production improve- 
ment is attempted by the removal of a 
blocking material. There are numerous 
formations that do not have enough nat- 
ural permeability to produce an eco- 
nomical quantity of oil. In such cases, a 
formation-fracturing procedure has 
proved to be of benefit. In conjunction. 
field experience has shown that lower 
fracturing pressures are encountered, 
as well as greater and longer lasting oil 
production, if the well is first cleaned of 
mud and foreign matter by a treatment 
with this chemical mixture. 

\ fracture treatment was attempted 
in a well located in Runnels County. 
Texas. The pressure was applied to the 
Gardner sand but only a portion of the 
fracturing fluid could be displaced into 
the formation. A swab test produced 
only a small quantity of oil. A treatment 
with the chemical mixture reduced the 
injection pressure from 2500 psi to 1000 
psi, with the subsequent fracture treat- 
ment giving a 220 bbl of oil per day 
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flowing well. In the same area, it 
common practice to pump 200 gal 
the chemical mixture ahead of the fra 
turing liquids. In other cases, it is d 
sirable to treat with 500 gal and recov 
the mud and chemical mixture befo: 
fracturing. Both methods are givin 
good results, but usage depends upor 
the peculiar conditions existing in 
various fields. 

Water - injection and disposal we 
have benefited from treatments wit! 
this solution. Injection rates have beer 
increased and injection pressures lov 
ered. There have been times when 
was better not to recover the injected 
chemicals, while other treatments wer 
reversed from the well. The nature 
the plugging material undoubtedly con 
trols the procedure in these cases. 

Another novel use of the materia! 
its application ahead of cement on 
squeeze jobs. A well near Washington 
Oklahoma, producing from 9000 ft 
started to make water. Seven sque 
jobs were attempted with 250 sacks o 
cement being used on each job. A pres 
sure of 6000 psi was obtained on each 
squeeze but water flowed after the 
ment was drilled out. The eighth sque 
job had 500 gal of the chemical mix 
ture ahead of the cement. Pressure drop 
ped when it started to enter the forma 
tion, but only 80 sacks of cement wer 
squeezed out before the pressuré 
reached 7900 psi. The cement wa 
drilled out and the formation re-per 
forated to give a flowing well with 
water. Over 300 successful application 
have been reported where trouble wa 
being encountered with squeeze cement 
ing. 

The mixture has also been used ahead 
of cement in cementing liners and in 
releasing stuck drill pipe. It has proved 
in one locality at least, to assist in mud 
removal and better jobs in primary c¢ 
menting when run ahead of the cement 
where control of the cementing mixtur: 
allows sufficient time of contact during 
the placement. 


Conclusion 

This chemical mixture of dilut 
drochloric acid has proven to be very 
effective in increasing the production o! 
oil by the removal of aqueous and ben 
tonitic blocking materials from both 
limestone and sand formations. It is not 
a cure-all for all production problems 
thus requiring an analysis of specifir 
conditions to determine the probabl 
effect of an application. New uses 
being found for the mixture which con 
tinues to add to its value as a useful 
tool in the oil industry. 
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FIG. 1. New jet rock bit. 








FIG. 2. Sub used just above bit. 
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FIG. 3. A solid diamond bit. 


Recent Developments in Drill Bits and Drilling Methods’ 


Oil emulsion muds, jet bits, extra drill collars, and diamond 
bits are used widely; air or gas may be used as flushing fluid 


This paper presents a discussion of 
some of the recent developments in drill 
bits and drilling methods. Oil emulsion 
muds, jet bits, long string of collars, 
and diamond bits are widely used. Ex- 
perimental work with air or gas as the 
flushing fluid shows promise. Large 
diameter collars stabilizers and mud op- 
erated percussion tools are being tried 
for combatting crooked hole problems. 


Tue problem of lowering the cost of 
drilling an acceptable oil well will al- 
ways be with us. Along with mounting 
costs of materials and labor the average 
depth of holes and the percentage of 
hard or difficult-to-drill formations are 
increasing. 

To keep the constantly increasing 
costs of drMling oil wells from becom- 
ing prohibitive, drilling contractors and 
oil companies with the close coopera- 
tion of progressive suppliers and manu- 
facturers have been very successful in 
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developing and improving both oil tools 
and drilling methods. 

It is the purpose of this paper to dis- 
cuss some of the developments that have 
been standard practice in the last few 
years and also to discuss newer devel- 
opments, of which, some should become 
established in the future. 


Oil Emulsion Muds 


Much progress has been made in re- 
cent years in the development of oil 
field muds. Of particular interest are oil 
emulsion muds. They are more or less 
conventional drilling muds to which oil 
has been added, forming an emulsion 
containing aqueous fluid as the contin- 
uous phase. The emulsion is main- 
tained by emulsifying agents either 
initially present in the mud or added 
with the oil. During the last two or three 
years the use of oil emulsion muds has 
been studied under a wide range of op- 
erating conditions. !»2 After adding the 
emulsifiable oil to conventional drilling 
muds, the following results have been 
obtained: 


1. An increase in drilling rate and a 
lower rate of wear on both cutting 
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surfaces and bearing-, resulting 
more hole per bit. The increase i 
drilling rate is especially pr 
nounced when the oil is added 
low-water-loss mud. 

2. A general reduction of sliding 
tion in the hole evidenced by lowe: 
rotary torque, reduced fishing p 
lems, reduced tendency for bits to 
ball up and indications that moré 
of the weight, as shown by th 
weight indicator, is actually being 
applied to the bit. 

3. A reduction in the amount of | 
enlargement normally experienc: 
in many shale sections. 

4. A reduction in surface mud 
sure for the same rate of ci 
tion. 


Increased well productivity 
used in drilling-in operatior 

To minimize confusion in establishi 
the presence of formation gas or oil, r 
fined diesel oil is generally added 
While the diesel oil imparts a fl 
cence to the cuttings, it is said to | 
readily distinguishable from the fluo: 
cence imparted by formation oil 

In spite of the higher cost of oil 


ou 
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Yes, sir—this baby is an AJAX through and 
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accessible, the Ajax Model WL 5“ x 6/2“‘ Gas Engine 
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pumping loads with remarkable operating economy. 
e Ask for Bulletin 512—and see your Supply Man! 


AJAX IRON WORKS 
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sion muds, their use has resulted in net 
overall savings in many drilling opera- 
tions. 


Air or Gas as a Flushing Fluid 


The rotary method for drilling blast 
holes in rock quarries was introduced 
several years ago. Conventional three 
cone oil field bits were used and weights 
and rotary speeds were comparable to 
those used in oil well drilling. Water 
was used as the circulating fluid. In 
1949 and 1950 the use of compressed 
air instead of water was introduced. A 
marked increase in drilling rate and 
footage resulted. It was also discovered 
that the bearings and cutter teeth lasted 
longer. Following this, seismograph op- 
erators experimented with the use of 
air in place of drilling mud.*:5-6 Similar 
performance improvements were noted 
as long as the holes remained dry. If, 
however, a water producing formation 
was encountered the cuttings would be- 
come gummy and plaster on the walls 
of the hole and, at times completely 
plug the hole. 

The method has been extended to the 
drilling of oil and gas wells using either 
compressed air or natural gas. As long 
as no fluid producing formations were 
encountered the results have been phe- 
nomenal. Possibly the most spectacular 
is a test made in Val Verde County, 
Texas, where with natural gas as the 
flushing fluid, nine rock bits were used 
in nine days in drilling a section that 
had required 43 rock bits in 26 days 
with conventional mud circulation on a 
neighboring well.* These results appear 
fantastic but they are not out of line 
with improvements experienced in other 
wells where gas or air drilling has been 
tried. 

Considerable thought has been given 
to possible reasons for the large in- 
creases in total footage and drilling 
rate. While in the rock quarries sub- 
stantial improvements are noted, the de- 
gree of improvement is still greater in 
oil wells. It is the author’s belief that 
the gas removes chips faster than water, 
that there is more friction between the 
cutter teeth and the rock when gas is 
used, causing the teeth to bite in and 
penetrate rather than*slide, and there 
is no slime layer on the hole bottom to 
cushion the impact of cutter teeth. When 
drilling with gas in a deep well, the 
fluid pressure at the bottom of the hole 
is no greater than a few atmospheres 
while the formation pressure is of a 
magnitude of roughly one pound per 
square inch per foot of depth. This dif- 
ference in pressure in different direc- 
tions on the formation directly under 
the rock bit must set up very high shear 
stresses on the rock bottom. Under these 
conditions it may take only a slight dis- 
turbance to produce a large rock chip. 
When drilling with mud in the system, 
stresses on the bottom of the hole are 
more nearly balanced because the 
weight of the rock removed from the 
hole has been partly replaced by the 
weight of the mud. 

After a chip is cracked but still in 
place, the forces needed to remove it 
are proportional to the fluid pressure as 





long as the circulating fluid does not 
leak in behind it. With air drilling this 
fluid pressure is of the order of a few 
atmospheres. With mud drilling it may 
be of the order of 5000 psi. One can 
imagine how difficult it would be to re- 
move a rubber suction cup as we see 
on automobile windshields if atmospher- 
ic pressure were 5000 psi. 

It may well be that the problems en- 
countered in drilling through fluid pro- 
ducing formations will be overcome. 
Even if they are not, results to-date in- 
dicate enough savings to use this method 
in certain sections and then switch to 
mud as required. The author believes 
that its use will be extended and that 
it will effect a large reduction in drill- 
ing cost in certain areas. 


Jet Bits 


In the conventional rolling cutter 
rock bit, nozzles are positioned to direct 
the mud stream onto and around the 
cutters. This washes the cutter teeth 
free of cuttings and cleans the bottom 
of the hole. The linear velocity of the 
mud through conventional nozzles is 
generally held below 100 ft per second. 
If it is much higher than this the cut- 
ters may become mud cut. 

A few years ago it was found that 
higher drilling efficiency could be ob- 
tained on drag bits when the bit nozzles 
were positioned to direct the mud to the 
bottom of the hole ahead of the cutting 
edges and when much higher fluid ve- 
locities were maintained through the 


nozzles.? High velocity jets tried on_ 


rock bits also resulted in improved per- 
formance.® 

Since these initial tests, a number of 
jet rock bit designs have been devel- 
oped. One type is shown in Fig. 1. The 
fluid stream is directed onto the bottom 
of the hole rather than onto the cutters. 
Backwash from the stream cleans the 
cutters. Nozzle velocities are maintained 
considerably higher than would be pos- 
sible on conventional bits where the mud 
stream impinges directly on the cutters. 

Performance records have shown that 
in many areas, the use of jet rock bits 
has resulted in reduced cost of drilling 
evidenced by more hole per bit, an in- 
crease in drilling rate, and a reduction 
in rate of wear on both teeth and bear- 
ings. The degree of improvement varies 
with the formations being drilled, the 
type of mud, the jet velocity and mud 
circulation rate.® 

Some of the earlier work indicated 
that drilling rate increases were expe- 
rienced with jet operation even in hard 
rock. These results have been confirmed 
by other carefully controlled labora- 
tory and field tests. The indications are, 
though it has not been definitely proven, 
that the relative increase in drilling 
rate in jet operation on hard rock is 
less as the mud properties approach 
those of clear water. 

For each formation, mud type, and 
circulation rate, there is probably a jet 
nozzle velocity below which jet bits 
show no improvement over regular bits. 
There are cases where 200 ft per second 
jet velocity gave little improvement over 
conventional bits. There are also cases 
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where 175 ft per second jet velocity 
showed enough improvement to justify 
the use of jet bits. 

If, under conventional bit operation, 
just enough mud is being pumped to 
properly lift cuttings and cavings to the 
surface, at least this same amount of 
mud must be circulated under jet bit 
operation. An additional pressure of at 
least 200 lb or so must be maintained 
with jet bits to produce the desired jet 
velocity. Under these conditions, the 


pump and prime movers must have 


enough additional capacity to deliver 
the same volume of mud at this higher 
pressure. On the other hand, if, with 


conventional bit operation more mud is 
being pumped than the minimum r 
quired for satisfactory lifting of cuttings 
and cavings, it may be possible to use 
smaller liners with jet bits and pump a 
smaller amount of mud but stil! suf 
ficient to properly clean the hole and 
get a satisfactory jet velocity without 
any increase in pump horsepower. The 
combination of nozzle size, liner size, 
and volume of circulating fluid should 
be adjusted so that the pumps or prime 
movers are being operated at close to 
capacity. 

A study of the hydraulic losses will 
often show that a large part of the total! 
pump pressure is expended in pumping 
the mud through the pipe and dril! co! 
lars. A redesign of the drilling string 
may effect enough reduction in pressure 
to permit either the use of the same 
pumps and pump engines at greater 
depths or to permit jet bit operations 
with pumps and engines that are too 
small with the existing drilling string. 
This trend is reflected in a change from 
314-in. internal flush pipe with internal 
flush tool joints to 4-in. internal upset 
pipe with extra hole tool joints. 

Results on jet bits to date indicat 
that they may be used to advantage in 
a wide range of formations in many 
areas with present rig equipment. They 
also indicate that, in many cases, if 
pump and driving motors were of higher 
capacity, the additional savings effected 
would be more than enough to offset 
the cost of the additional equipment. 


Long Strings of Drill Collars 


Use of long strings of drill collars 
has become common practice in West 
Texas. As an example, 450 to 900 ft 
of collars of from 614 to 634-in. diam 
eter are currently in use in 8°4-in. holes. 
Operators have found their use permits 
the application of heavier weights on 
bits with resulting faster rates of pene 
tration and more hole per bit. Carrying 
all of the applied weight in drill! collars 
rather than part of it in pipe resulted 
in reduced drill pipe failures. In areas 
where crooked hole problems are minor, 
the use of the long strings of collars 
has resulted in reduced drilling costs 
particularly through the hard sections. 

Failures in drill collar connections 
have been kept to a minimum by im- 
proved connection designs, metallurgy 
and handling techniques, by prestressing 
surfaces at critical sections, and by the 
use of anodic corrosion inhibitors at 


' eritical exposed surfaces. 
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For maximum load-bearing capacity at high drilling 
speeds, Bethlehem Supply Company’s new B-21-TA 
Rotary Table is equipped with TORRINGTON 
Angular Contact Ball Thrust Bearings. 





















Today’s deeper wells and higher drilling 

speeds demand the very finest in rotary table 
bearings, More and more drilling rig builders are 
meeting that demand with TORRINGTON Angular 
Contact Ball Thrust Bearings. 


These rugged friction fighters are engineered for 
the tough rotary table application. They handle 
combination thrust and radial loads. Precision- 
ground from bearing-quality steels, they operate 
smoothly and efficiently. They are heat treated to 
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high speeds! 


offer maximum load capacity and ex- 
cellent resistance to wear. 
Machined, cast-bronze retainers contribute 
greatly to longer bearing life and lower operating 
cost. 


Always specify TORRINGTON .BEARINGS for your 
rotary tables. It pays! 


THE TORRINGTON COMPANY 


South Bend 21, Ind. . Torrington, Conn. 
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Where crooked hole trouble is expe- 
rienced, operators have tried to devise 
methods of drilling without excessive 
reduction of weight, which would re- 
sult in much lower drilling rate. Some 
operators are using two or three 8-in. 
diameter collars at the bottom of a 
string of 634-in. diameter collars in 
§34-in. holes.1° Theoretical advantages 
of large diameter collars as an aid in 
keeping holes straight are threefold: 
First, they concentrate drilling weight 
closer to the bit; second, the collars 
are stiffer and it is more difficult for 
them to bend around a corner; third, 
the lateral clearance between collar and 
wall of the hole is less, so that even 
though the collar is lying against the 
side of the hole, it is more centrally lo- 
cated. It is reported that the use of these 
large collars is not a cure-all but that 
it does permit running of heavier 
weights through the crooked hole sec- 
tions. 


Stabilizers 


The use of 8-in. diameter collars in 
834-in. holes is considered hazardous in 
many areas. Lubinski has shown the 
possible advantage of using stabilizers 
as an aid in maintaining acceptable hole 
deflection.1*He has shown that it is de- 
sirable to place the stabilizer at ap- 
proximately the position where the col- 
lar first contacts the wall of the hole 
above the bit. 

Use of a reamer just above the bit. 
and a stabilizer one or two joints above. 
is used by some operators when drilling 
through crooked hole chart sections 
with reported success. 

There is considerable interest in de- 
veloping some kind of stabilizer that 
will keep the collar axis more or less 
lined up with hole axis and still will 
not present too much of a fishing prob- 
lem. 

A 10-ft long sub with 2 staggered 
sets of 3-ft long ribs welded on it is 
being used just above the bit by one 
contractor (Fig. 2). The diameter acros: 
the ribs is 44-in. under the nominal hole 
diameter?°. 

Another type has spiral ribbed cast 
iron sleeves within which the collar is 
free to rotate. The sleeves are restrained 
from upward movement on the drill col- 
lar by shrunk-on rings. A cam is pro- 
vided below the sleeve to prevent rota- 
tion of the stabilizer if necessary to 
mill for a washover job. 

Experiments have been made with a 
series of steel reinforced rubber sleeves 
mounted on the drill collar body. The 
rubber sleeves form cutless rubber bear- 
ings similar to the underwater bearings 
used on ship propeller shafts. 


Diamond Core and Drilling Bits 


The outstanding success of diamond 
coring as an economical way to make 
hole in the Rangely, Colorado field, late 
in 1946, caused its use in many other 
areas. At the present time there are 
many sections where diamond coring is 
cheaper than any other type of coring 
and core recovery is better. In some 
cases diamond core bits will core hole 
cheaper than it can be drilled by con- 


ventional drilling methods. This is in 
spite of the fact that the bit must be 
pulled at intervals for core removal. 
Continued work is being done to de- 
velop a diamond bit that may be kept 
in the hole until the bit is dulled. The 
solid diamond bit (Fig. 3) has been 
used for this, however, the diamonds 
near its center have a low linear velocity 
compared to those near the outside and 
necessarily carry a higher percentage 
of the total load. This means that in 
drilling high strength rocks the center 
diamonds may become overloaded and 
crumble out prematurely. If the crush- 
ing strength of the formation is low 
enough that the formation near the cen- 
ter crushes out, rather than the dia- 


monds, pertormance may be satis 
tory. This is the case in the Spraber 
shale formations where solid dian 
bits are widely used. 

Some operators have tried a con, 
tional diamond core bit with a 
diameter hard formation three cone 
bit mounted in the core space to bi 
the core as it forms. Its use seems t 
limited to formations in which an 
preciable amount of hole can be m 
by the rock bit before it is dull. 

A diamond core bit with retract 
wire line barrel that may be repla 
with a small solid diamond bit ha 
plication in some areas. The smal] ¢ 
bit has the same disabilities as the { 
size solid bit in the stronger formati 
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Mud Operated Percussion Tools 


The conventional rolling cutter rock 
bit drills hard rock by a crushing action 
and heavy loads (3000 to 5000 lb per 
inch of bit diameter) are often needed 
for most efficient drilling performance. 
As the bit rotates on bottom the sub- 
stantially uniform applied load is be- 
ing successively transferred from one 
group of teeth to another. 

In percussion drilling the force 
exerted on bottom by each tooth during 
impact is very high. During the period 
of time between impacts, however, there 
is either no force on bottom or it is com- 
paratively low. Since the weight on the 
bit is the average of the load on bot- 
tom throughout a complete cycle and 


for a large part of the cycle the applied 
load is quite low, it has appeared that 
with the percussion method satisfactory 
penetration rates might be obtained 
with much less average weight on the 
bit than with the conventional rotary 
method. Also it has appeared that with 
its use acceptable hole deviation might 
be maintained with higher drilling rates 
because of this reduced average weight 
on bottom. 


Several companies have been working 
on the problem of developing satisfac- 
tory mud operated percussion tools. 
Two general types of operation are be- 
ing investigated. In one, the bit rotates 
on bottom with a pre-load and a recip- 
rocating hammer strikes an anvil to 











plunger. 


cost. 


, a Lasts for years. 
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So few can save so many! 
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getting these results, Just drop us 
a line for a copy. 


Sold thru supply companies 
Field Representatives (Manufacturers Agents): 


which the bit is attached. in the other, 
the bit is picked up off bottom and ham. 
mered onto bottom each stroke. 

The first type has been extensively 
tested. Field experience has shown that 
in hard, friable, formations higher drill. 
ing rates and more hole per bit may be 
obtained with it than in conventional 
drilling. In several cases in drilling 
steeply dipped formations, acceptable 
deviation has been maintained, at con- 
siderably higher drilling rates, than 
possible when drilling conventionally, 

The developers of the second design, 
in which the bit is picked up off bottom 
between blows, believe that the con- 
tinued scraping of the gage surface 
against the low side of the hole will be 
very effective in straightening crooked 
hole. The tool, however, has not been 
developed to a point where more than 
short field runs have been obtained. 

It is the author’s belief that eventual- 
ly some type of fluid operated percus- 
sion tool may be developed that will 
have commercial application in some 
types of oil field drilling. 
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(the contents are what counts!) 


—|s the book itself any good? g 








No matter how handsome the package, the contents are 
always what count. The “contents; in Lane-Wells Radio- 
activity Well Logging, is complete, accurate down-hole in- 
formation—clear, repeatable curves with sharp detail, giving 
full and reliable data on depths, formations and fluid loca- 
tions. And we have more than fifty thousand logs to prove it! 








on Lane-Wells Radioactivity Well Logging to aid them to 
the best possible well completions. 

















That is why so many shrewd operators continue to rely i 
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Cathodic Protection of Steel Vessels 


Exposed to Oil-Field Brines' 


Corrosion damage reduced and operating expenses 
cut by cathodically protecting interior surfaces 


Abstract 


Corrosion damage to steel vessels 
handling oil-field brines can be greatly 
reduced, with consequent savings in 
operating expense, by cathodically pro- 
tecting the interior surfaces exposed to 
brine. Experiments were conducted in 
two types of brine produced in central 
Kansas, in an effort to establish a better 
definition of protection requirements; 
and a measurable index of the degree 
of protection was obtained. Data as in- 
terpreted indicate that an electrical po- 
tential of approximately one volt, be- 
tween the steel vessel and a copper- 
copper sulfate electrode in the brine, 
defines protection in brines tested. 

The need of further investigation into 
this subject is suggested by the wide 
variation in brine composition and en- 
vironmental conditions that exist in 
different areas. 

Estimated protection cost, derived 
from experience at 15 anode installa- 
tions in Kansas, will average less than 
$3 per tank-month. 

Simplified testing procedures and 
generalized classification of protection 
requirements should result from subse- 
quent study of the brine-steel corrosion 
mechanisms. 


Introduction 


U xn fairly recent years, deteriora- 
tion of certain oil-producing equipment 
by the corrosive action of brine was 
more or less accepted as a problem nor- 
mal to routine operations. In many cases, 
damage and repair costs from this form 
of corrosion have amounted to a signifi- 
cant fraction of the cost of producing 
oil. Emulsion treaters, settling or wash 
tanks, and vessels in salt-water disposal 
and water-flood systems are particularly 
vulnerable to damage by brine. In ex- 
tremely corrosive environments, tanks 
and treaters are seriously damaged with- 
in as little as three years after installa- 
tion. Repairs are but a temporary meas- 
ure, with repair frequency normally in- 
creasing until the vessel] must be re- 
placed. At the same time several fac- 
tors such as portability, cost, and ease 
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of installation favor the continued use 
of steel vessels. 

Within the past few years, cathodic 
protection effected by placing magne- 
sium anodes in brine vessels has re- 
duced corrosion damage significantly. 
This paper reviews a practical method 
of measuring protection effectiveness 
with supporting experimental data, to- 
gether with an explanation of the va- 
riables that affect system performance 
and protection cost. 


Causes of Corrosion 

As produced, brines may be acid, 
neutral, or alkaline. Brines containing 
hydrogen sulfide or carbon dioxide are 
corrosive because of the weak acids 
formed by the gas in solution. Dis- 
solved oxygen in brine accelerates cor- 
rosive action. 

The effect of corrosive action will 
appear either as localized pitting or as 
uniform dissolution of steel, or both. 
Pitting is the more serious of the two 
forms, because penetration rates can be 
very rapid. Mill scale, abrasions, re- 
cessed areas, sharp edges, and areas 
of excessive stress foster localized pit- 
ting, which is the dominant form of 
attack in an aerated, neutral, or alka- 
line brine. Uniform attack ordinarily 
occurs in acidic brines. 

A brief review of the basic corrosion 
processes that may occur when steel is 
exposed to brine will aid understanding 
of typical corrosion environments found 
in brine systems. 

When a piece of mild steel is im- 
mersed in brine, a fundamental reaction 
occurs in which the iron tends to dis- 
place the hydrogen ions of the solu- 
tion. This reaction is in accordance 
with the relative positions of the two 
elements in the electro-chemical series. 
The rate of initial ion displacement is 
primarily influenced by the hydrogen 
ion activity of the brine solution. The 
metal surface is not uniformly reactive; 
therefore, the rate of ion displacement 
is not uniform over the surface area. 
Localized areas having the greatest ion 
activity initially, develop a slight posi- 
tive, anodic potential with respect to 
less active, cathodic areas. One result 
of this potential difference is that hydro- 
gen moves through the brine to the 
cathodic area, where it plates out on 


the surface of the steel. This accumu- 
lating layer of hydrogen, unless dis- 
tributed or removed, retards the rate of 
currents flow because it increases the ef- 
fective resistance of the current path. 
Presence or absence of the protective 
film of hydrogen influences the corro- 
sion rate of steel more than any other 
single factor. 

There are a number of conditions 
prevalent in oil-field brine systems that 
contribute to the removal of the hydro- 
gen film. Disolved oxygen, if present, 
will combine with the hydrogen to form 
water. Turbulent fluid, high fluid veloci- 
ties, or the abrasive action of moving 
parts may destroy the film. Any action, 
either chemical or mechanical, that de- 
stroys the protective film of hydrogen 
is described as cathode depolarization. 

In addition to these neutral condi- 
tions and their effect upon corrosion 
rates, numerous other environments 
create potential differences on vessel 
surfaces, thereby increasing the’ total 
corrosion problem. Mill scale, covering 
most of the surface of hot-rolled plate 
steel, is relatively insoluble in brine 
and provides considerable protection 
from corrosive action. Consequently, 
bare metal adjacent to the scale is sub- 
ject to first action, thereby becoming 
anodic. Pitting occurs at breaks or 
around the edge of the scale at a rate 
dependent upon two variables, viz., the 
ratio of anodic to cathodic area, and 
the amount of cathode depolarization 
existent. Rapid pitting action some- 
times found along the welded seams of 
brine vessels may be explained by this 
same mechanism. Heat developed dur- 
ing welding produces a reactive sur- 
face near the bead which is anodic to 
adjacent areas. Failure of fire tubes in 
heater treaters by pitting near the weld 
is an example of this condition. 

Deep abrasions, recessed areas, and 
surfaces in contact with extraneous for- 
ign matter are subject to concentration- 
cell corrosion, potential differences be- 
ing caused by varying concentrations 
of oxygen or metal ions in solution. The 
areas of lowest concentration in each 
case are anodic. 


Corrosion Control 


Regardless of the type of corrosion 
damage occurring within the brine-steel 
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FiG. 1. Circuit diagrams. 


environment, hydrogen is deposited up- 
on the cathodic area of steel. If the 
steel surface were completely covered 
with hydrogen, corrosion would not 
occur. Such a condition can be brought 
about by immersing magnesium con- 
nected by an external circuit, into the 
brine which makes the steel a cathodic 
surface, thus transferring the corrosive 
action to the magnesium. 

Theoretically, magnesium will pro- 
duce 1000 amp hours of current per 
pound of metal expended. This cannot 
be attained, however, because of local- 
ized corrosion on the surface of the 
anode. Industry experience has shown 
that anode efficiencies of 40 to 50 per 
cent, i.e., 400 to 500 amp hours per 
pound, may be expected from anodes 
buried in soil having resistivity of 2000 
ohm-cm, or less. Comparable perform- 
ance has been reported from tests when 
the magnesium was buried in high- 
salinity soil, 100 ohm-cm, and in sea 
water, 20 ohm-cm, provided a current 
density of 200 milliamperes per square 
foot or more was maintained on the 
anode surface. Data are not presently 
available on magnesium preformance in 
oil-field brines, which have resistivities 
ranging from 5 to 30 ohm-cm. It is rea- 
sonable, however, to expect that an ef- 
ficiency of 40 per cent can be achieved 
in most cases. 

The quantity of hydrogen deposited 
on the steel surface is a direct function 
of the current density, amperes per unit 
area, applied to the cathode surface. 
The amount of hydrogen remaining, or 
maintained, on the unit area deter- 
mines the degree of protection from 
corrosion. If insufficient hydrogen is 
maintained, the system will be ineffec- 
tive; whereas if too much hydrogen is 
produced, the system will be inefficient. 
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FIG. 2. Coupon potential vs. current density. 


Only by developing an easily measured 
index of protection can minimum pro- 
tection cost be attained. 

A potential is produced by the con- 
tact of hydrogen and iron in an elec- 
trolyte such as brine. This potential 
opposes that of the corrosive action, its 
magnitude varying with the amount of 
hydrogen present and other character- 
istics of the electrolyte. The amount of 
hydrogen can be measured qualitatively 
by measuring its effect upon the total 
potential difference between the tank 
surface and a reference electrode placed 
in the brine. Any standard electrode 
and a potentiometer will measure the 
total potential with sufficient accuracy. 

Pipe lines buried in earth are pre- 
sumed to be protected from corrosion 
when the potential between pipe sur- 
face and a copper-copper sulphate elec- 
trode in adjacent earth is maintained 
at, or more than, 0.850 v. S. P. Ewing? 
found that the potential necessary for 
complete protection of steel in soil 
could not be defined by any one poten- 
tial. The investigation revealed that 
the necessary potential varied somewhat 
with the characteristics of soil and en- 
vironment, protection being obtained in 
some cases when the potential was 
nearer 0.820 volt. 

There is no basis for an assumption 
that any one potential or any one cur- 
rent density will define protection of 








TABLE 1. Brine characteristics. 





Kansas 

Producing formation:............ Arbuckle City 
Specific gravity..........scecee0 1.030 1.085 

WE cate taacicar ae cede ci 6.3 6.7 
Tedicins sulfide, parts per million 154.2 0 
Total dissolved solids, parts per mil. 37, > 3 117,964.6 
Primary salinity, per cent . 9.74 76.86 
Secondary salinity, per cent....... rs 16 23.09 
Secondary alkalinity, per ¢ cent... 1.10 0.05 








steel in oil-field brines, because of th 
widely varying brine compositions en 
countered. 


Description of Test Procedure 


In an effort to obtain data useful in 
planning effective cathodic protection 
procedures applicable to brine vessels, 
experiments were conducted in two 
wash tanks in Trapp pool, Russell 
County, Kansas. Test 1 was made in a 
210-bbl welded steel vessel which proc- 
esses the sour effluent from two wells 
produced from the Arbuckle limestone. 
throughput averaging 11] bb! of oil and 
340 bbl of brine per day. Test 2 was 
conducted in a galvanized, bolted, 210 
bbl wash tank handling total effluent 
from two Kansas City lime wells, fluid 
volumes averaging 23 bbl of oil and 3 
bbl of water per day. The Kansas City 
brine does not contain appreciable hy- 
drogen sulfide. Respective brine char 
acteristics are shown in Table 1. Be- 
cause the Arbuckle brine presents a 
general corrosion problem in central! 
Kansas, data from Test No. 1 in Ar 
buckle brine will be given in detail. 

Six sandblasted steel coupons, in 
serted through collars welded in the 
cleanout cover plate, were exposed in 
the water zone of a wash tank for a 
period of 23 days. Five of the coupons 
were connected as cathodes to the mag 
nesium anode in the tank, with current 
flow to the coupons being controlled in 
such manner that each coupon received 
a different degree of cathodic prote: 
tion. The current density applied range 
from ¥% to 6 milliamperes per square 
foot. The sixth coupon was purposely 
not connected in order to obtain the 
relative weight loss of an unprotected 
coupon. The circuit arrangement for 
control and measurement of current is 
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FIG. 3. Coupon weight loss vs. total current. 


shown in Fig. 1 (B). Current applied 
to individual coupons was held reason- 
ably constant throughout the test, and 
was measured by determining the volt- 
age drop across a fixed resistance in 
series with the coupon. The open cir- 
cuit potential of each coupon with re- 
spect to a Cu-CuSO, electrode placed 
in the brine was determined coincident 
to current measurements, using a po- 
tentiometer which had been calibrated 
against a standard cell. The circuit for 
‘this measurement is shown by Fig. 
1(A). An ordinary copper sulphate 
electrode can be used for the potential 
measurement, provided a few simple 
precautions in using the electrode are 
observed. The seal at the point of wire 
entry into the top of the electrode and 
any splices that may be exposed to the 
brine must be waterproof. The solution 
chamber must be full before each test, 
otherwise brine will displace the air 
bubbles and contaminate the solution, 
which changes the potential of the elec- 
trode. When used in sour brines, the 
copper sulphate solution absorbs hydro- 
gen sulphide; consequently, the elec- 
trode must be cleaned and filled with 
fresh solution occasionally, and checked 
frequently against a clean electrode 
held in reserve as a sub-standard. Con- 
ductivity of the porous wood plug in 
the bottom of the electrode was not 
adversely affected by repeated immer- 
sion in crude oil. 

The true open-circuit potential of a 
metal surface can easily be obscured by 
improper measuring technique because 
of the rapid depolarizing effect that 
might result from an improper connec- 
tion to an external circuit. For this rea- 
son, the coupons were momentarily 
disconnected from the anode circuit and 
connected to the potentiometer for an 
instant by using a snap-action, single- 
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pole, double-throw switch, simulta- 
neously bringing the potentiometer set- 
ting nearer to balance. When the gal- 
vanometer needle does not deflect as 
the coupon is intermittently switched 
from the anode circuit, the potentio- 
meter reading is the true open-circuit 
potential of the coupon. 


Test Data 

Fig. 2 presents a curve showing aver- 
aged coupon potentials over the range 
of current densities applied. As can be 
seen, the degree of coupon polarization 
does not vary uniformly as the current 
density increases. One interpretation of 
this behavior, useful from a standpoint 
of anode economy, is that at the lower 
current densities the hydrogen main- 
tained on the coupon did not form a 
complete film, and that each increment 
contributed singularly to changing the 
potential of the coupon. At higher cur- 
rent density, when the coupon potential 
approximated one volt, the supply of 
hydrogen was just sufficient to main- 
tain a substantial film on the coupon. 
As the current density was further in- 
creased, the quality of the hydrogen 
film was improved only perceptibly, 
and disproportionately to the increase 
in current. 

Coupon weight loss vs. accumulated 
milliampere hours is depicted graphi- 
cally in Fig. 3. Although the weight 
loss varied inversely with current den- 
sity, there was some weight loss on the 
coupon having the highest current 
density. This was expected because 
slight corrosion will usually occur 
upon initial exposure of such highly 
reactive surfaces as sandblasted steel. 
In addition, some iron was lost in the 
form of iron sulfide, which gave the 
surface a dark grey to black color, not 
affected by brushing under water and 


corrosive service. ¢ 
Based on 30-year life in non-corrosive service. 


detergent, or acetone. Hydrogen sulfide 
was liberated when the coupons were 
later washed with an inhibited hydro- 
chloric acid, from which it was con- 
cluded that iron sulfide formed on the 
coupons regardless of cathodic protec- 
tion. It was assumed that reasonably 
equal quantities of iron sulfide formed 
on each coupon. The test procedure pur- 
posely avoided the extremely high cur- 
rent densities that would be necessary 
to prevent or further minimize initial 
corrosive action. 

It is concluded from the coupon po- 
tential curve, Fig. 2, that a potential 
of approximately one volt must be main- 
tained between tank steel and a Cu- 
CuSO, electrode in the brine to prevent 
corrosion of steel by brines having sim- 
ilar composition, and the same pH of the 
Arbuckle brine tested. There is consid- 
erable risk in assuming that a certain 
current density will protect a tank sur- 
face because of the varying energy re- 
quirements involved in maintaining an 
equivalent hydrogen film on surfaces 
having different physical characteris- 
tics. In most cases there is usually some 
uncertainty of the exact areal extent of 
steel receiving current. 

Data from test 2 indicated that a po- 
tential approximating 0.900 v will pro- 
tect steel from corrosion in the Kansas 
City brine at the location of test. Al- 
though the brine has a lower resistivity, 
as is evidenced by the higher concen- 
tration of dissolved solids, a very low 
current density produced sufficient hy- 
drogen to maintain the potential at 
0.900 v. The five protected coupons in 
test 2 exhibited very slight and rela- 
tively equal weight loss, whereas the 
unprotected coupon lost appreciable 
weight by corrosion. Although the Kan- 
sas City brine as produced is not classed 
‘as a corrosive brine, this test was made 
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if you choose engines, 


the famous Fairbanks-Morse ZC" is your best choice for 
economical, efficient service. The big, extra heavy 
flywheels of the ‘‘ZC’’ assure considerable savings in 

gas or gasoline... protect engine and driven equipment 
against excessive wear. The simple, rugged, single- 
cylinder ‘‘ZC” design means easy maintenance 

.++no complicated parts to cause trouble. 


If you choose motors, 


* a the Fairbanks-Morse General Purpose Motor is your choice 
for stand-out . . . stand-up performance. Check the exclusive, 
indestructible ‘‘Copperspun Rotor”. . . unique cross-flow 
ventilation . . . protected, one-piece cast frame and it’s easy 
to see why they are tops for the heavy starting loads and 
long-period, peak-capacity operation of oil field service. 





And, remember, 


since Fairbanks-Morse manufactures both motors and engines, 
we are able to recommend, without prejudice, the exact 
power choice that will serve your pumping needs best. 
Fairbanks, Morse & Co., 600 S. Michigan Ave., Chicago 5, Ill. 


FAIRBANKS-MORSE 
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IN RIG LIGHTING 


Nordberg “4FS”’ Diesel 
generator sets deliver low cost 
power for rig lighting, stand- 
by refinery service, portable 
—— light plants. They 
produce from 6 to 30 K.W. 
in all standard A.C. and D.C. 
voltages. 


IN MICRO-WAVE RADIO 
COMMUNICATIONS 


Nordberg “4FS” generator 
sets also a low cost 
power for both stand-by and 
main power source for micro- 
wave pipe line radio commu- 
nication systems. 


IN PRODUCTION PUMPING 


Nordberg “4FS” Diesels 
with clutch power drives are 
a “natural” for powering 
single or multiple production 
pumping units. They deliver 
10 to 45 H.P. at medium 
speed for around-the-clock 
service. 








You can cut costs three ways with 
Nordberg “4FS” Diesel engines be- 
cause they are low in initial cost, low in 
operating costs and low in maintenance 
costs. They are available as 1, 2 and 
3 cylinder units. 


NORDBERG MFG. CO., Milwaukee, Wis. 


NORDBERG 


AMERICA’S LARGEST 


BUILDERS OF 
LINE OF HEAVY-DUTY DIESELS 





= MAIL THIS COUPON TODAY 


Nordberg Mfg. Co., Milwaukee, Wisconsin 


Send catalog covering Nordberg Type 4FS 
Diesels. | am interested in a unit for the 


following service: - 





Your Nome 





Company Name 





Address 





City.____ Zone____ State 


4-153-O 


B-70 





purposely to determine 
quirements 
brine. 

In test 2, the zinc plating on the tank 
interior was anodic to the coupons, thus 
eliminating the need for a magnesium 
anode. It was found necessary to use 
a dry-cell battery to provide a voltage 
opposing the flow of current from the 
zinc to coupons. Varying brine through- 
put affected the zinc to steel potential, 
which in turn increased the difficulty 
of mantaining a constant current flow 
to the coupon. 

The coupon weight losses in both 
tests were less than was expected, ne- 
cessitating careful handling and accu- 
rate weighing procedures. 


protection re- 
in contrasting types of 


Cathodically Protecting Brine 
Vessels 


Application of cathodic protection 
using magnesium anodes must be pre- 
ceded by realistic economic analyses 
considering all factors that contribute to 
total damage cost and comparing this 
to an estimated protection cost. 

Experience gained at 15 magnesium 
anode installations in central Kansas 
indicates that protection cost will prob- 
ably average less than $3 per tank- 
month for vessels in ‘the 200 to 300-bbl 
capacity range. By scheduling anode 
applications with the program of an- 
nual tank cleanout, installation labor 
charges were held to a minimum. Mag- 
nesium cost only at these 15 applica- 
tions amounted to 75 per cent of the 
total costs of anode installation, which 
emphasizes the importance of obtain- 
ing maximum anode efficiency. The 
inter-dependent relationship between 
system performance and cost of protec- 
tion can be demonstrated by planning 
a hypothetical installation of magne- 
sium in a vessel processing the Ar- 
buckle brine described in Table 1. 

A 210-bbl, 10-ft diameter 14-in. steel 
wash tank, equipped with 10-in. down- 
comer, is to be placed in service. This 
vessel costs approximatly $1500 set up 
in the field. From experience with simi- 
lar vessels in the area, it may be as- 
sumed that the lower 6 ft of this tank 
will be exposed to brine essentially free 
of oil or emulsion. Presuming that the 
vessel interior will be accessible an- 
nually, choice of anode size will depend 
upon current requirement. It is con- 
cluded from the current-potential curve 
of Fig. 2, that 3 milliamperes should 
be applied to each square foot of steel 
surface exposed to brine. Calculations 
indicate that 280 sq ft of tank surface 
must be protected; therefore, the anode 
must supply a minimum current of 0.84 
amp. Assuming an average 40 per cent 
anode efficiency, 18.4 lb of magnesium 
will be consumed in one year. Common 
anode 


cess metal provides reserve capacity, 
in that the anode will supply a maxi- 


mum average current of 1.46 amp for 


one year. 
A 32-lb anode, costing $16, and mis- 


cellaneous material including a _pack- 


ing gland welded into the cover plate. 
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sizes being 17 and 32 lb, the 
32-lb size should be installed. The ex- 


variable resistor, and sulderless connee- 
tors, represent a total installation cost 
of approximately $22. The estimated 
protection cost for the wash tank will 
be $1.83 per tank-month. Substantial 
savings may be effected by cathodically 
protecting this tank with a magnesium 
anode, as will be seen upon reference 
to Fig. 4. Assuming that the wash tank 
would have a normal service life of 30 
years if not damaged by corrosion, and 
a life of only 10 years in corrosive sery- 
ice, the resulting damage cost will be 
approximately $8 per tank-month. 

An additional factor favoring the 
cost of protection is that current flowing 
through neutral or alkaline brines may 
cause a calcareous-like coating to form 
on the cathodic steel surface. This coat- 
ing protects the steel in that it forms 
a mechanical barrier between the brine 
and the metal. The rate of deposition 
will be governed principally by current 
density applied and brine composition. 
Corrosion literature? describing cathode 
coatings reports that equivalent protec- 
tion will be obtained, after the coating 
forms, with lower current densities. 


Conclusions 

Measurements of potential, current, 
and weight loss on steel coupons ex- 
posed under actual field conditions are 
believed necessary for accurate deter- 
mination of cathodic protection re- 
quirements. Small coupons, as were 
used in these tests, can be replaced 
without draining or opening the tank. 
Disadvantages of small coupons were 
found in the difficulty of maintaining 
and controlling the minute currents to 
a constant value. It is probable that 
better control over current to the cou- 
pon can be obtained by isolating the 
tank from the anode-coupon circuit, An 
external potential, opposing the flow of 
current to the coupons may be needed 
in some cases. 

A resistor should be used in the 
anode lead at each installation for the 
purpose of controlling the current and 
adjusting its value until the desired po- 
tential is obtained. 

The test procedures used have some 
inherent faults. At the present time, 
a better method of measuring vessel 
protection is not readily apparent. 

This rather specialized application 
of cathodic protection merits considera- 
tion by anyone concerned with cost re- 
duction. More efficient procedures and 
application of this principle to many 
other corrosive environments will result 
from experience and study of accumu- 
lated performance data. 
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Western Nebraska 





An Experiment in Core Hole Drilling’ 


GERALD BURGESS' and H. D. HOOPMAN? 


This paper deals with an experiment in 
exploratory drilling that has been con- 
ducted in Western Nebraska by The 
Ohio Oil Company during the past six 
months. The operation is referred to as 
core hole drilling; however, the termin- 
ology is vague and requires consider- 
able definition to narrow this title to the 
techniques to be discussed. A well bore 
drilled by the nethods described is pri- 
marily an exploratory hok. It is not in- 
tended to complete such a hole as a 
commercial producing well without ad- 
ditional drilling or reaming, a proce- 
dure which will be discussed later in 
this paper. It is also intended that: 


(1) Only one string of casing be set 
at a sufficient depth to protect 
surface water. 

(2) The smallest practical well bore 
diameter be used to reach an ob- 
jective depth sufficient to test 
prospective pay zones. 

(3) Full sample, core, electric log, 
and drill stem test information 
be obtained during the drilling 
process. 


Purpose of core hole exploration is to 
obtain stratigraphic information and 
evaluate the possibility of petroleum 
production at a reduced cost as com- 
pared to standard wildcat drilling. 

In February, 1950, E. Paul Ward, 
recently appointed chief petroleum en- 
gineer for The Ohio Oil Company, pre- 
sented a paper on “Techniques and 
Possibilities of Slim Hole Drilling”, 
which aroused the interest of manage- 
ment and drilling personnel. His dis- 
cussion pointed out the feasibility of 
drilling exploratory wells by core hole 
methods at an objective cost of one 
third to one half of conventional wild- 
catting. This objective cost ratio is, of 
course, contingent upon choice of drill- 
ing locations and objective depths which 
are most favorable to core hole drilling. 
Statistics reflect that there is a new dis- 
covery well for every eight wildcat wells 
drilled. Assuming that an exploratory 
program would attain about the same 
average, it is evident that savings on 
dry hole ventures would more than offset 
additional cost of completing a core hole 
discovery well. 





*+Presented at the spring meeting of the 
Rocky Mountain district, Division of Produc- 
tion, Townsend Hotel, Casper, Wyoming, May 
7-8, 1953. 

1Drilling superintendent, The Ohio Oil Com- 
pany, Casper, Wyoming. 

_ "Drilling foreman, The Ohio Oil Company, 
Casper, Wyoming. 
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Theory 


The original theory of core hole drill- 
ing called for continuous coring from 
under surface to the objective depth. 
The accomplishments of the mining in- 
dustry in coring deep holes was cited as 
the basis for penetration and cost esti- 
mates. All concerned were impressed 
with the idea that core hole operation 
would be economically practical only 
in the hard rock areas where contin- 
uous diamond coring could be made 
competitive with normal practices. 

The feasibility of deep, continuously 
cored holes of small diameter has been 
proven by the mining industry. Many 
holes from 4000 to 6000 ft deep have 
been continuously cored in this country 
and depths of 8000 ft to 10,000 ft are 
not uncommon in Africa. The mining 
industry has been digging core holes in 
hard rock for some 35 years and has de- 
veloped equipment and techniques 
which enable them to do the job cheaply 
and efficiently. It seemed logical that 
a similar well bore could be made suit- 
able for petroleum exploration at a com- 
parative cost. In areas considered most 
favorable for core hole operations, drill- 
ing costs are considerable. For example, 
in Wyoming and Montana, wells drilled 
to 8000 ft often exceed $18 per foot, and 
costs in excess of $25 per foot are not 
unusual in 11,000 ft holes. It is obvious 
that when the bore hole diameter is re- 
duced from 9 to 4% in., all of the equip- 
ment necessary to drill the hole can be 
reduced proportionately. Initial invest- 
ment for the rig is reduced, all opera- 
tional costs such as moving, mainte- 
nance, labor, depreciation and supplies 
will also be reduced on a “per day 
basis”. Any cost-per-day advantage 
gained by using small equipment is 
rapidly offset if the time required to 
drill a core hole does not compare favor- 
ably with the time required to drill a 
like footage by conventional rotary tools. 


Mining Core Hole 


A survey was made of mining equip- 
ment and techniques. It was found that 
although mining core drills are ex- 
tremely portable, they are often obsolete 
as compared to petroleum drilling 
equipment. One of the core drilling units 
visited was drilling at 4965 ft and was 
one of 22 rigs owned and operated by 
a contractor having units in Wyoming. 
Utah and Montana. This unit had the 
following equipment: 

Hoist and Rotary Drive. The unit 
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was powered by a Ford V-8 engine and 
used a single line for pulling and run 
ning drill rod. The rotary had a manua! 
chuck, and a hydraulic power feed mech 
anism. This unit was about 35 year: 
old and had been converted from a 
steam driven unit. It was in good repai! 
and not considered particularly obsolete 
by the operator. 

Circulating Pump. A triplex Whee 
land pump was neatly unitized and skid 
mounted with a 15 hp Le Roi engine 
and coupled, using a torque converte! 
Maximum capacity of the pump was 20 
gal per minute at 200 psi. Average cir 
culation rate used while coring was 10 
to 15 gal per minute. 

Derrick. The 38-ft wooden derrick 
was a tripod structure with 6 in. by 8 in 
spliced timbers for legs, sway braced 
with 2-in. material. A single sheave was 
hung in the top as a crown sheave. 

Drill Rods, Bits, and Casing. Min: 
drilling is set up on the following stan 
dard size hole, drill rod, and casing 








NX—3 in. hole —2in.drillrod — 284 in. OD casing 
DX—27% in. hole — 2 in. drill rod — 1% in. OD casing 
EX—1¥ in. hole — 1% in. drill rod 








Approximate diamond plug bit and core head 
costs are: 








Cuts Uost 


3 in. core head................... 24 in. core § 85 
a 1% in. core 75 
14 in. core head................. Sin. core 65 
3 in. high crown plug bit............ : 125 
2% in. high crown plug bit............. 105 
1 in. high crown plug bit............ 80 








Techniques. Clear water is used for 
drilling in order to recover sludge 
(samples) for analysis. The fact that 
jell cannot be used creates the neces 
sity of cementing or casing the hole as 
a means of controlling lost circulation 
and hole sloughing conditions. A two 
man crew is used, which consists of a 
driller and a derrick man. The driller 
handles all floor work in making trips. 
The pipe is racked in the derrick in 
three 10-ft lengths per stand. Coring is 
done using a 10 to 20 ft long barrel 
and core recovery is made by pulling out 
of the hole to unload the core barrel 

The rig just described appeared to be 
obsolete by oil field standards, although 
it was in good repair and doing an effi- 
cient job of core drilling. It was gener 
ally agreed that the mining core drills 
now operating would not be adequate 
for oil field wildcat drilling. The survey, 
however, did convince our drilling per- 
sonnel that the elaborate equipment of 
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the normal wildcat rig was not neces- 
sary to drill a small diameter test well. 


Design of Core Hole Rig for 
Petroleum Exploration 


Early in 1951 we were asked to in- 
vestigate the possibilities of drilling 
small diameter exploratory wells and 
to assemble equipment and personnel 


for a series of tests. Our problem had: 


changed from designing a diamond 
core hole rig, suitable for drilling only 
selected locations at an objective cost 
of 144 to 4, to designing a rig suitable 
for drilling small diameter holes or core 
holes in any type of formation encoun- 
tered at an objective cost substantially 
below normal wildcat well costs. 

Hole Size. For initial test wells, it 
was considered impractical to reduce 
the hole diameter below the minimum 
required for presently available elec- 
tric logging and drill stem testing equip- 
ment. The minimum size of logging and 
testing tools in common use measure 
33%4 in. OD and can satisfactorily be 
operated in a 4-14 in. bore hole. A mini- 
mum hole size of 4144 in. was therefore 
chosen for coring. As it is desirable to 
maintain a larger diameter bore above 
the cored hole, a 434 in. size was chosen 
for the well bore proper. 

Drill Pipe. Many of the rig design 
features are dependent upon drill pipe 
specifications. 27% in. EUE—N80, 6.50 
lb Range 2 tubing was chosen as drill- 
ing string for the following reasons: 

1. Internal flush: As the rig was to be 
designed as a core hole unit, the method 
of core recovery is of prime importance. 
Core recovery by reverse circulation or 
by wire line methods is considered es- 
sential and internal flush pipe of as 
large internal diameter as possible is 
required. Two and seven eighths inch 
tubing provides an internal flush drilling 
string of 2.441-in. ID, which is larger 
than the ID of any comparable standard 
drill pipe. 

2. Light Weight: The difference be- 
tween 10.40 lb per foot for 2-7 drill 
pipe and 6.50 lb per foot for the tubing 
chosen becomes an appreciable item in 
determining the mast and drawworks 
required capacity. 

Rig Type and Capacity. It was de- 
cided we should convert our already 
available type “S” Cardwell Rig, which 
was equippéd with one 180 hp W.A.K.U. 
engine and a 94-ft, 150.000-lb mast, 
mounted on a tandem Low Boy trailer. 
This unit, though quite mobile, is still 
considerably heavier than is necessary 
for 5000 ft drilling. Due to both weight 
and height, it is necessary to remove 
the mast for long highway moves. 

Rotary Table. Because of the low tor- 
ques anticipated it was decided our 
standard table drive unit would not be 
in proportion to the balance of the rig. 
Therefore, a unitized rotary drive was 
fabricated in our Casper shop using the 
10-in. Failing table coupled to a 38 
hp model 190 - G.L.U. Waukesha engine 
through a 1.2:1 Cotta reduction trans- 
mission and a 12.2 twin disc hydro 
sheave. The hydro sheave to table cou- 
pling was accomplished with the use of 
four “C” section belts, the sheaves be- 
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ing of the demountable hub type in 
order that the rotary. speed and torque 
could be controlled. It is believed, from 
all indications, that this unit would 
have a capacity for drilling to depths 
of 10,000 ft. 

During the drilling of the F. Beyer 
Well No. 1, we experienced excessive 
slippage in the hydro sheave, when it 
became necessary to ream to the 61/-in. 
hole. It was decided, therefore, to re- 
move the hydro sheave and install a 
positive hook-up, which is now in use 
and has proved to be satisfactory in this 
operation. 

Drill Pipe Handling Equipment. BJ 
Powairmatic tubing tongs are used to 
make up and break out drill pipe, drill 
collars, and subs. Special 2 13/16-in. 
jaws are provided to fit tool joints and 
drill collars. Interchangeable 27-in. 
and 2%-in. jaws are also available on 
the rig. 

Two BJ model WS tongs are pro- 
vided. One set is hung on the off driller 
side and used as a back-up in making 
up and breaking out connections. This 
tong is rolled over in its bracket to 
change the direction of tonging action. 
The other tong is used in conjunction 
with the spinning cat head in case the 
air tongs fail. 

Failing hand slips are used to make 
connections and handle drill collars. 
BJ air operated power tubing spider 
and slips have been fitted with an 
adapter to fit the mast bushing hole in 
the rotary table. These slips are used 
on trips and are actuated from the 
driller’s position. 

Air for the tongs, slips, clutches, and 
controls is provided by a Westinghouse 
3-YC compressor. This compressor is 
driven from a shaft take-off on the draw- 
works main transmission, and although 
it was originally suggested a 32 cu ft 
per minute would be needed, the 21 
cu ft 3-YC compressor provides a suf- 
ficjent supply of air for all operations. 

Mud Circulating Equipment. Two 
unitized pumps were used on the first 
three test wells to provide flexibility 
in circulation rates. A National C-150 
pump dressed with 514-in. by 12-in. 
liners and driven by a 235 hp model 
NKU Waukesha engine was used while 
drilling. To drill the relatively soft. 
sticky shales encountered in Western 
Nebraska, an excess of fluid circulating 
capacity is desirable. The diamond core 
barrel was designed for a circulation 
rate of 85 to 100 gal per minute; there- 
fore, it was necessary to use a smaller 
pump. A National D-50 pump driven 
by a 136 HP model SRK Waukesha en- 
gine with a four-speed transmission was 
used while coring. 

From experience gained in drilling 
the first three wells the following pump 
requirements were derived: 

(1) For drilling: A maximum of 225 
gpm at 750 psi was sufficient. 

(2) For coring: 85 to 100 gpm at 
550 psi was desirable. 

A single unitized D-50 pump was set 
up and is now used for both drilling 
and coring. A 210 Model WAK Wan- 
kesha engine equipped with twin disc 
torque converter is coupled to the Na- 


tional D-50 pump using a 11/-in. triple 
chain drive. Although this combination 
exceeds the rated horse power of the 
pump using 5-in. liners, no difficulties 
have been encountered to date. 

Blowout Preventers. One of the first 
Regan 6-in. nominal 900 series Torris 
zero-close preventers manufactured was 
purchased for this test. It is hydrauli- 
cally operated and has a full closing 
element that will seal on any size pipe 
or will close off the open hole. For addi- 
tional protection a Shaffer 6-in., 900 
series double preventer was installed be- 
low the Regan. The Shaffer may be 
hydraulically or manually operated and 
is dressed with 2%-in. tubing rams in 
the top, and blind rams in the bottom. 
Both preventers are actuated by a Berry 
hydraulic pump mounted on the draw- 
works engine and controlled by valves 
mounted at the driller’s position. 

Fishing Tools. In case of a twist-off, 
a Bowen releasing spear with a fluid 
pack-off assembly will be used as a fish- 
ing tool. Clearance between the pipe 
and hole is insufficient to accommodate 
an external overshot. 

Kelly. The Failing 334-in OD by 36 ft 
long, round fluted kelly is used equipped 
with 2%%-in. LF. right and left hand 
joints. The 334-in. OD size was selected, 
with the thought in mind that, in the 
event it was decided to use 514-in. sur- 
face pipe, the kelly would be adaptable. 

The 60-ton Oil Well swivel now being 
used is no doubt a good deal heavier 
than is necessary for wells up to 6500 
ft; however, it has been quite satis- 
factory. 

Drill Collars. The drill collars are 
334-in. OD by 23%-in. ID by 30 ft, and 
are equipped with the same tool joint 
connection as the drill stem. During 
our drilling and coring operations six 
of these drill collars are used. Double 
box subs, bored for Baker float assem- 
blies, are used for the bit to drill col- 
lar connection. 

Application of Conventional Bits. 
Most of the oil field drilling with small 
bits up to and including the 4%4-in. 
bit has been for one of the following 
purposes: 

(1) Shot hole drilling for geophysi- 
cal surveys. These holes are relatively 
shallow and drilled primarily with drag 
bits. Inexpensive bits have been devel- 
oped which give excellent penetration 
in very soft zones. 

(2) Completing or deepening wells 
which have 514-in. casing set. This job 
usually involves drilling harder, more 
abrasive zones. In our case diamond bits 
would be used. 

The type of formation now most un- 
favorable to core hole operation is be- 
tween the very soft, which is readily 
handled by drag bits, and the very hard 
formation, which is efficiently dug with 
diamond equipment. Sticky shale, inter- 
bedded sand and shale sections, which 
are normally drilled with softer type 
rock bits on standard rotary rigs, offer 
a problem in the core hole. 

Perhaps our analysis of favorable and 
unfavorable areas has been influenced 
by the performance of available bits in 
the various types of formations encoun- 


THE PETROLEUM ENGINEER, Reference Annual, 1953 





iple 
‘ion 
the 


ties 


irst 
rris 
was 
uli- 
ing 
‘ipe 
Idi- 


be- 

be 
and 
in 
pm. 
TTy 
aw- 
ves 


off, 
uid 
ish- 
ipe 
ate 


5 ft 
ed 
ind 
ed, 
the 
ur- 
ale. 
ing 
rier 
500 
tis- 


are 
ind 
int 
ing 
six 
ble 
-m- 
ol- 


its. 


all 
ing 


si- 
ely 
rag 
ve]- 
ion 


lls 
ob 
ore 
its 


n- 
he- 
‘ily 
urd 
ith 
er- 
ich 
pe 
fer 


nd 
‘ed 

in 
n- 


53 





tered. It is my opinion that by expe- 
rience and design the industry will be 
able to develop small diameter equip- 
ment and techniques that will drill these 
intermediate sections efficiently and 
competitively from a time standpoint, 
thereby extending the area in which the 
core hole operation will be economical. 

The Hughes Tool Company is in the 
process of setting up The OSC series 
bit for our use with Tungsten Carbide 
races, a special heat treated bearing and 
a lengthened tooth pattern. It is our 
thought that this new bit will eliminate 
the short bearing life and will increase 
the penetration rates through the broken 
formations. 

Core Recovery Unit. Core recovery 
has been entirely by wire line methods. 
A Halliburton reel equipped with .092 
piano wire line and driven by a 6 hp 
Briggs-Stratton air cooled engine is used 
to handle the overshot. The overshot as- 
sembly consists of a Hunt wire line 
overshot on a 6 ft sinker bar that is at- 
tached to the wire line by means of a 
Totco socket. Ten foot cores have been 
pulled from 6500, ft depths. 

We are now considering the possibil- 
ity of belting the reel to the cathead 
shaft, which would | eliminate the neces- 
sity. of the 6 hp Briggs-Stratton engine. 

Core Barrel. The success of core hole 
drilling depends considerably on the 
efficient operation of the core barrel. 
The following set of rigid specifications 
were set up for a suitable barrel: 

(1}::€ore recovery must be virtually 
100 per cent. 

(2) Cut a core 114-in. or larger in 
diameter to provide a sample large 
enough for! analysis. 

(3) Coring, penetration rates should 
be:high. 

(4) Core reepvery should be possible 
at any time so that inspection of the 
core could te-tiade at short intervals 
with a minimum of lost time. 

(5) Core head investment and re- 
placement cost should be held to a 
minimum. 

A survey was conducted of the core 
barrels now available for mining and 
petroleum drilling. No presently manu- 
factured coring equipment met all of 
these. specifications, ‘Therefore, an _at- 
tempt was made to design a suitable 
barrel. The basic design was worked 
out and turned over to Christensen Dia- 
mond Products Company for fabrica- 
tion. The core barrel, as finally manu- 
factured, has a 414-in. by 1%4-in. dia- 
mond core head on a 344-in. by 10 ft 
outer barrel, The inner barrel which has 
an integral core catcher assembly re- 
ceives the 134-in. diameter core as it is 
cut. This inner barrel, containing a core, 
can then be retrieved by wire line meth- 
ods, or by reverse circulating if hole 
operations are favorable. The inner bar- 
rel is held in place by passage of drill- 
ing fluid through a choke restriction be- 
tween the top of the inner and outer 
barrels. When circulation of drilling 
mud is stopped or reversed the inner 
barrel, containing a core, is free to be 
removed. This design eliminates need 
for inner barrel bearing assembly or a 
hold down latch assembly. 


On the first five wells 2649 ft of core 
had been cut using this barrel and the 
coring efficiency is such that a large 
scale barrel of similar design has been 
manufactured for use with 414-in. IF 
modified drill pipe. 


Operation 


The Cardwell rig was moved from 
Grass Creek, Wyoming, to the Niebuhr 
No. 1 well, which was located 16 miles 
North of Sidney, Nebraska. The moving 
and re-rigging of equipment on this first 
job took a total of seven days. 

A 9-in. hole was drilled to 215 ft, 
and 7-in. OD, 20 lb, H-40, 8 rd thd cas- 
ing was set at 199 ft and cemented with 
35 sacks cement. WOC time was 24 
hours. 

A 4%4-in. hole was drilled to 4735 ft 
(top of the First Dakota) and 107 ft 
was cored. Three drill stem tests were 
taken in the first and third sands with 
one 334-in. OD packer being used each 
time. This well was a dry hole. 

A Schlumberger log was run to the 
total depth without any difficulty, how- 
ever, in our attempt to run a Micro Log 
we encountered our first major problem. 
Because of the wide expansion of the 
Sonde pads it was necessary to tape one 
of them down tight, and to restrict the 
expansion of the other pad to some ex- 
tent, but even then we could get to 
within only 69 ft of the total depth. 

During one operation of pulling the 
pipe from a depth of 2900 ft the drill 
stem was stuck at 950 ft, which required 
the loss of 12 hours time for spotting 
oil in order to free the pipe. I am con- 
fident, however, that this will not hap- 
pen again as the crews and all con- 
cerned have been informed of the neces- 
sity of maintaining an absolutely full 
hole at all times to prevent the quick- 
sand below the surface pipe from un- 
loading. 

The rig was then moved to the J. F. 
Beyer No. 1, a distance of 12 miles, 
where the same procedure was fol- 
lowed. The first sand was topped at 
4781 ft. One hundred thirty-two feet 
were then cored and four drill stem tests 
taken. The first sand proved to be pro- 
ductive and the third sand to contain 
only salt water. Perhaps it should be 
added that an additional 101 ft of hole 
was drilled between the first and third 
sands resulting in a final total depth of 
5015 ft. 

As the first sand contained commer- 
cial quantities of oil the next step was 
how to complete the well. Should we 
move in a heavy rig and drill another 
hole; or should we complete the well 
with the core hole unit? It was decided 
to use the small rig and to ream the 
434,-in. bore to 614-in., and run a string 
of 41%4-in. OD, 9.5 lb, J-55 casing. This 
operation required two and two-thirds 
days, with the use of three 614-in. rock 
bits. After allowing 36 hours for WOC 
time the plugs were drilled with a 3%- 
in. bit. The 234-in. OD, UE tubing was 
then run and the well completed for 
85 bbl oil per day. 

The unit was then moved 49 miles to 
the Kimball area and rigged up: on the 
Evertson No. 1. Seven-inch casing was 
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set at 252 ft with 40 sacks. A 4%/-in 
hole was drilled at 6229 ft with 109 ft 
of intermittent coring. Final total depth 
was 6514 ft. Schlumberger logs wer 
run and the hole was abandoned. 

The next move was to the Lexington 
area, a distance of 246 miles, where we 
rigged up the George Haloley Wel! No 
1 for a stratigraphic test. The 7-in. su 
face pipe was set at 527 ft and cemented 
with 80 sacks. A 434-in. hole was drilled 
to 2502 ft, and from this point we cored 
continuously for an additional 1324 ft 

At the time this paper was prepared 
the slim hole rig was drilling on th 
Stear No. 1, situated in the Lexington 
area. Two thousand five hundred seven 
feet of 434-in. hole had been drilled, 
976 ft cored, and we had incurred about 
16 hours lost circulation time. 


Observation 


1. The general and largest objection 
to the use of the small rig in the Sidney 
area was the fact that in drilling an 8%. 
in. hole through the Niobrara section 
the shale was prone to swell and clos¢ 
the well bore to the extent that it b 
came extremely difficult to withdraw 
the bit. With the small bore, however: 
this condition does not exist. This is 
probably due to the high annual! veloci 
ties, ranging from a maximum of 71% ft 
per second on the 2%%-in. OD to 11 ft 
per second on the drill collars and too! 
joints. 

2. Coring cost may be reduced as 
much as 65 per cent. 

3. Trucking costs reduced by 30 pe: 
cent. 

4. Rig investment would probably bs 
reduced about 50 per cent of the cost 
of a unit to drill a comparable maxi 
mum depth in the standard hole. 

5. Labor costs could be reduced by 








Coring Cost Comparison 
1800 ft of coring 


; Hunt Diamond 
Slim hole wire line 6% in 
Core bits perft... $ .56 $ 3.68 $ 4.79 
Core cost perft... $12.16 $18.46 $31. 4¢ 
Drilling bit comparison 
434 in. 834 in. 13% in 
ee ee $68.70 $164.50 $287.00 
Average footage. . ay ft 1016 ft 
MN eosin a6, $26.40 $71.85 
Average footage.. 1017 ft 1426 ft 


Truck Load Comparison 





No. of Cost tor 
equipment 100 miles 
loads or mort 
Cardwell (slim hole ver. 9 $2,525 
National T-32. 17 $3,875 
National 50........... ; 24 $5,505 
Natsonal 76................ 3 $9,100 
Actual hook load comparison 
Mast Portior 
Depth, Hook capacity, mast cap acit 
ft load, lb lb used, cel 
Cardwell.... 6500 38.000 150,000 25.33 
National 50.. 6500 127,000 480.000 26. 4¢ 
National 75.. 6500 139,000 760,000 18, 2° 
Surface loads 
Block, hook, swivel, kelly, bushings, elevators, and ba 
Cardwell (slim ne. eee 4,186 ll 
National 50.. ae ae 14,508 Ib 
National 75.. eee eee oan 19,750 It 
(The 19.750 lb as shown for the National 75 is also the 
weight of the slim hole, hook load at a depth of 3300 ft 
Force required to move weight is hp, and hp is dollars 
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BUILDS FINE 


SPECIALIZED MARINE 
EQUIPMENT FOR THE 
PETROLEUM INDUSTRY 







Submersible 
drilling barges 




















































Boiler and 
compressor barges 


el 


Water, oil, and 
supply barges 


Submersible well- 
servicing barges 


Drydock for fast 
haul-out and repair 
of marine drilling 
equipment 








Levingston is 
veniently with respect to marine drilling 
operations on the Gulf Coast, but here 
you will find marine engineers and 


not only located con- 


constructors who understand the lan- 
guage of oil operators. Bring your 
marine petroleum equipment problems 
to Levingston first for a quick eco- 
nomical solution. 


Le 


J 


ZU LGLEO a 


SHIPBUILDING C0. 


Orange, Texas 
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35 per cent. (Trips have been made 
from 5000 ft with one man on the 
floor in practically the same time as 
with two men.) 

6. Drilling fluid 


cost would be re- 


duced to a minimum due to the small 


volumes needed. 

7. Fuel cost reduced approximately 
35 per cent. 

8. Water costs cut by approximately 
60 per cent. 

9. Surface pipe and cement costs re- 
duced as much as 50 per cent. 


Disadvantages 

l. The rock bit life is relatively short 
as compared to the 834-in. bits. This 
is usually due to early bearing failure, 
tooth length, and the fact that there is 
very little selection of bit types, which 
of course tends to retard the penetra- 
tion rates in the broken formations. 

2. We are, of course, unable to wash 
over the drilling string should the pipe 
become stuck, however, in considering 
the reaming rate on the J. F. Beyer 
well, the hole could be reamed to the 
top of the fish, and a diamond wash- 
over shoe run. 

3. Still another disadvantage is the 
necessity of reaming the hole for the oil 
string in wells where production is 
found. I believe, however, our original 
contention, that a small bore could be 
reamed and completed for a cost that 
would be in line with standard prices, 
as was reflected in the completion of 
the Beyer well. 

4. The selection and training 
sonnel for this particular type opera- 
tion constitutes quite a problem as it is 
our opinion that probably not more than 


of per- 


one out of every six drillers has the 


qualifications to execute the necessary 
efficient and intelligent job. Unfortu- 
nately, I believe the old general line of 
thinking seems to prevail to the extent 
that the larger the rig the greater the 
honor. We were fortunate, however, in 
having a large number of men to select 
from, and I might add in closing that 
those who were chosen for this experi- 
ment are definitely sold on the “slim 
hole rig.” 
Summary 

It is not my contention that the small 
bore drilling will ever entirely replace 
the heavy rigs for wildcat drilling, but 
I do feel that many hundreds of thou- 
sands of dollars may be saved annually 
with use of these tools in exploratory 
drilling. 

In considering the fact that 10 to 15 
years was required to scale the drilling 
operations from 20-in. surface pipe to 
1034-in., drill stem from 6%%-in. to 
414-in. and 1214-in. hole to 834-in. for 
the 7-in. casing in the normal 7000 ft 








hole, I can well imagine that what lit- | 
tle we have done in the past six months | 


to promote the use of the small bore 
drilling rig will make much of an im- 
pression on the average layman in the 
oil industry. 

In short, it is my opinion that in the 
next few years the drilling of 3-in. bore 
hole and smaller to depths of 10,000 ft 
will be as common popeorn in a 
theater. kk * 


as 


THE PETROLEUM ENGINEER, Reference Annual, 


MAY HAVE THE 
KIGYT ANSWER 


... from Y% HP to 240 HP... 
from 20 bbls to 17,000 bbls... 
from 200’ to 10,000’ and more... 
Yes, a REDA may do that pump- 
ing job BETTER . 


Reda Pumps are — as 
original equipment, or replacement 
equipment, because they produce 
at a lower cost per barrel of fluid. 
Whether it’s large volumes from 
shallow depths, or modest volumes 
from great depths, Reda Pumps 
provide operating savings. 


IMPROVED DESIGN: 


Constant research and design 
improvement are responsible for 
lengthened operating life; corro- 
sion resistance, low labor cost 
per barrel of fluid produced. 


IMPROVED EFFICIENCY: 


Greatly improved overall effi- 
ciencies have improved Reda 
performance as much as 25%; a 
substantial operating saving. 


if you have a pumping problem, 
our engineering staff is always 
ready to assist you. Phone or write: 


















PUMP COMPANY 


& 
BARTLESVILLE, OKLAHOMA 
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gettin’ Logging and Perforating 
gear to some wells. . . that’s 
ROUGHER THAN RIDIN‘ A WILD BRONC eo 





BUT — ir YouRE OVER OIL... 
ALWAYS GETS IT! 


As one operator recently told us . . . “Just gettin’ to some wells is a tough 
job in itself. And to reach our location last night your logging and perforating 
crews traveled a road rough enough to unseat any bronc-buster! 

“Now your boys’ seats might have been a mite feverish, but their heads 
were sure cool. As usual, they logged and perforated this hole to a pin-point 


7 


. . $0 we’re livin’ high on the hog now! 


EQUIPMENT, KNOW-HOW, AND GUTS 


Reports like that make us mighty proud of our field crews. True enough 
PGAC does give them the most advanced and most dependable logging and 
perforating equipment yet developed. But we all know that it also takes field 
men with real know-how to fully utilize such scientific equipment — to locate 
and tap your formation for greater-than-average production. 

Moreover, it frequently takes men with genuine guts to get that equip 
ment up to your well . . . often through wicked storms and mud, over roads fou! 
enough to skin the hide off the toughest cow-poke. Yet PGAC crews always 
reach your well on time — and they get in and out of hole pronto. If you’re over 
oil... PGAC always gets more of it! 

PGAC completion services are available to you on short notice, around 
the clock, every day in the year. If you’d like detailed information on how 
PGAC can complete your well more effectively, more economically, just et 
us hear from you. 











DDDD PERFORATING GUNS ATLAS CORPORA 


Houston, Texas Telephone: LYnchburg 4161 
General Offices: 3915 Tharp St. — Sales Office: Melrose Bldg. — Main Plant: 7730 Scott St. 


26 OFFICES TO SERVE YOU 


TEXAS: Houston, phone LYnchburg 4161 — Corpus Christi, phone 3-1324 — Dallas, phone RAndolph 2943 — Longview, phone 4905 — Alice, phone 4-5872 of 4-30' 
Mission, phone 1225 — Abilene, phone 2-4172 — Gainesville, phone 2517 — Odessa, phone 6-6429 — Beaumont, phone 2-4263 — Victoria, phone 10: 
KANSAS: Great Bend, phone 4306 or 4307. LOUISIANA: Shreveport, phone 3-1648 — Lake Charles, phone 4724 — Lafayette, phone 8-3495 or 4 144 
NEW MEXICO: Hobbs, phone 3-5852. OKLAHOMA: Oklahoma City, phone CEntral 2-5342 — Pauls Valley, phone 1577 — Seminole, phone 2938 
CANADA — ALBERTA PROVINCE: Edmonton, phone 392051 — Calgary 45549 or 32232 — SASKATCHEWAN: Swift Current 2311 — Lloydminster 247 — Kindersley 3C 
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FIG. 1. Southeastern states, showing Alabama-Florida 


oil fields and northern gas area. 


Oil and Gas Exploration 


FIG, 2. 


Southeastern states, showing 


potential petroleum provinces. 


in Alabama, Georgia, and Florida’ 


Future petroleum importance of the Southeastern states 


indicated by recent geological and geophysical evaluation 


The discovery of the Pollard oil field 
in southern Alabama early in 1952 
sparked a campaign of leasing and ex- 
ploration which spread quickly into 
Georgia and Florida. Three fields in 
southwestern Alabama and one in south- 
ern Florida account for all the oil pro- 
duction in the three states. 

Some aspects of the general geology 
and geophysics of the area, illustrated 
with maps, cross sections, and correla- 
tion charts, suggest the presence oj 
geologic conditions favorable for the 
possible trapping and accumulation of 
oil and gas. 


l, September, 1951, significant shows 
of light oil were tested in a southern 
Alabama wildcat well drilled by Stano- 
lind Oil and Gas Company. Test was 
situated a few miles north of the Florida 
state line, on the F. A. Steward property 
in Escambia County. Oil was found in 
lower Tuscaloosa sands of Upper Cre- 
taceous age. 5938 to 5959 ft in depth. 
Although the well was abandoned as 
non-commercial, this showing of oil, at 
a location considerably east of present 
production in the southern Alabama 
area, led to the discovery of the adjacent 


i +Presented at the Fort Worth regional meet- 
ing November 1952, Society of Exporation 
Gcophysics. 
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Pollard field in January, 1952. It was 
this discovery that sparked a campaign 


of exploration and leasing which spread - 


throughout southern Alabama, southern 
Georgia, and the Florida panhandle. It 
indirectly may have encouraged explora- 
tory efforts in the southern part of 
Florida. 

Purpose of this paper is to describe 
some of the general geology and ex- 
ploration geophysics of Alabama, Geor- 
gia, and Florida in relation to potential 
oil and gas production. 


General Geology 


An index map of the southeastern 
part of the United States showing the 
oil fields in Alabama and Florida and 
the northern gas area of Mississippi and 
Alabama is shown in Fig. 1. Mississippi 
is largely excluded from discussion be- 
cause the petroleum development in the 
state is considerably advanced as com- 
pared to exploration and development in 
the other southeastern states. Map is 
conspicuous by the absence of numer- 
ous producing areas. In the northern 
area a belt of four abandoned and three 
potential gas fields are shown as de- 
scribed by Walter B. Jones, Alabama 
state geologist. At the present time the 
only production in this northern pro- 


vince is being obtained from the re- 
cently discovered Muldon gas _ field 
which lies in the Mississippi portion 
of the area. This discovery spurred 
leasing and geophysical activity, and 
many seismic parties currently are con- 
ducting surveys throughout the area. 
Southwestern Alabama boasts three 
oil fields: Gilbertown, South Carlton. 
and Pollard. The Langsdale field of 
Mississippi was extended into Alabama 





The Author 


Robert B. Baum is with Seismograph 
Service Corporation, Shreveport, Louisi 
ana. He was ay . 
graduated from & 
the University 
of Chicago in 
1941° and 
joined Seismo- 
graph Service 
the same year. 
Since that time 
he has served 
as party chief, 
supervisor, and 
district mana- 
ger. He has had experience in offshore 
Canada, East Coast, Mid-Continent, 
Illinois-Indiana, West Texas, and Gulf 
Coast operation. 














THE PETROLEUM ENGINEER, Reference Annual, 1953 





re- 
ald 
on 
ed 


nd 


‘ee 
m. 
of 


na 











\ , 


FIG. 3. Index map of southeastern states, 
with state of Texas superimposed. 


in 1951 by the completion of a produc- 
ing well across the state line, but this 
field is considered primarily a Missis- 
sippi development. The only other pro- 
duction in the area is obtained from the 
Sunniland field located in the southern 
part of the Florida peninsula. Except 
for Sunniland, the vast area lying east 
and south of southwestern Alabama is 
barren of commercial production. Oil is 
not being produced in Georgia in spite 
of the fact that the state has a standing 
bonus offer of $100,000 to the operator 
bringing in the first 200-bbl well. 
Potential petroleum provinces of the 
region as outlined in 1941 and 1951 by 
the AAPG are shown in Fig. 2. The map 
indicates the northwestern part of Ala- 
bama as favorable for possibilities from 
Paleozoic beds, while the entire area of 
Mississippi and Florida and most of 
the southern portions of Alabama and 
Georgia appear favorably situated with 
respect to potential production from 
younger beds. Table in Fig. 2 shows the 
area favorable for possible production 
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FIG. 5. Generalized structure map on Top of Cretaceous. 


Contour interval = 500 ft. 
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FIG. 4. Texas and southeastern states, 
land-to-land comparison. 


and indicates the estimated volume of 
sedimentary deposits underlying these 
areas. Since quantities such as these are 
dificult to evaluate, a more effective 
means of comparing the size of the area 
under discussion is indicated in Fig. 3, 
where the state of Texas is superim- 
posed over the index map of the south- 
eastern states: As a large portion of 
Texas is observed to lie in the Gulf of 
Mexico water area of the index map, a 
land-to-land comparison is achieved in 
Fig. 4 by placing those land areas of 
the southeastern states, which extend 
beyond the Texas borders, into the Gulf 
of Mexico. The two illustrations suggest 
that the size of the area comprising the 
southeastern states, including Missis- 
sippi, compares favorably with the size 
of the state of Texas, and the compari- 
-on implies that large undeveloped areas 
exist throughout Alabama, Georgia, and 
Florida. 

Generalized structure on the top of 
the Cretaceous is shown in Fig. 5. Con- 
tours for the northern and western por- 


tions of the area are taken from the 
familiar Tectonic map of the United 
States. Structural interpretation for the 
area comprising the Florida peninsula. 
central Florida panhandle, and southern 
portion of Georgia is based on more re- 
cent well data and on material appear 
ing in current publications of the Flor 
ida and U. S. Geological Surveys. In 
general, regional dip in southern Ala 
bama_ is south-southwestward, inte: 
rupted by the Hatchetigbee anticlin« 
and the north-south trending Jackson 
fault. The northern part of Georgia 
blanketed by Paleozoic and crystalline 
rocks, the southern part showing south 
to-southeast regional dip. In general, th: 
regional dip in Florida is southward 
modified by the feature in the northern 
part of the peninsula known as _ the 
Ocala Uplift, the southern flank of 
which develops into the south Florida 
embayment. 

The Applins’ study of lower Upper 
Cretaceous beds (Oil and Gas Investi 
gations Preliminary Chart 26, United 
States Geological Survey), depicts a de 
velopment of regional nosing near the 
Alabama-Georgia-Florida common boun 
dary which is more prominent than the 
gentle nose indicated by the structure 
on the top of Cretaceous. This feature is 
identified as the Marianna or Decatu 
uplift. Approximate outline of the 
basin-type areas and associated areas of 
uplift is shown in Fig. 6. A basin, de 
scribed as the Suwannee Strait and be 
lieved to result from an erosional fea 
ture subsequently filled in by Tertiary 
beds, is depicted as connecting the 
Southwest and Southeast Georgia basins. 
Evidence supporting the opinion that 
the basin is erosional in nature is found 
by the absence of beds of the Upper 
Cretaceous Navarro and Taylor for- 
mations. 

Other general features outlined to the 
north and west are the Black Warrior 
basin in northern Mississippi and Ala 
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FIG. 6. Approximate outline of basin areas 


and associated features. 
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30,000 


LOAD CAPACITY 





Model #H-0312—STANDARD DUTY— for 
_ well applications requiring 69 or less Engine 
Brake Horse Power. ? 
Model #H-0313 — HEAVY DUTY— for well 


applications requiring 70 or more Engine Brake 
Horse Power. 


The necessity for long stroke pumping is 
the result of increasing well depths which must 
be artificially produced. These deeper wells, 
most high volume wells, and other wells where 
frequent sucker rod breaks are a constant prob- 
lem, can be pumped more profitably with the 
Axelson Long Stroke Unit. 




































CASE HISTORY No. 1 


An 8,300’ well equipped with a 3 step 


~ rod string, 1%” bore Axelson RL pump 


with a large beam unit began parting rods 6 
weeks after being installed. After 10 sucker 
rod breaks in the next 4 months the beam 
unit was replaced with a 25’ Axelson 
Hydraulic Long Stroke Unit in December 
1947 using the same rod string. There has 


not been a rod failure since. 


CASE HISTORY No. 3 


This new well is pumped from 8,000,’ 
using 1%” bore pump, making 350 bbls. 
per day at 5% spm. Cuts about 70%. Unit 
has operated over 18 months on a three 
step rod string and only one pin failure 


reported to date. 


Write for new Bulletin No. 5305. 


Case histories based on older units. 
Equal or better performance will be 


’ obtained from the newer units. 


CASE HISTORY No. 2 


This well was pumped from 3,100° with 
a 48” stroke unit and a 2%” bore pum; 

producing 470 bbls. per day with frequent 
sub-surface equipment failures. An Axelson 
Long Stroke Unit was installed in Febru 
ary 1949 with a 3%” bore pump and a 
full string of 1” sucker rods. It is now 
producing 1,800 gross bbl. of fluid with 


no rod failures reported to date. 
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SPECIFICATIONS 


Over-all height 
Over-all length 


Over-all width 
(not including engine 


overhang) 
Maximum polished rod load 
Nominal polished rod stroke 25’ 
Recommended cycles per 

minute 4-6 
Hydraulic fluid required, gal. 280 
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AXELSON MANUFACTURING COMPANY 
DIVISION OF PRESSED STEEL CAR COMPANY, IN¢ 
6160 South Boyle Avenue - Los Angeles 58 
Plants; Los Angeles 58 « St. Louis 16 
Offices: New York City 7 « Tulsa 1 


REPRESENTATIVES IN ALL PRINCIPAL OIL FIELDS 
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FIG. 7. Structural cross section, Marengo County, Ala- 


bama to Flagler County, 


bama, the Mississippi Interior Salt 
basin, and the up-dip edge of a Miocene 
basin identified as the Eastern Gulf em- 
bayment. The Central Mississippi 
“Ridge” appears to be a zone of re- 
gional terracing, which separates the 
Black Warrior and Mississippi Salt 
basins. 

Cross sections are presented in Figs. 
7 and 8 that appear to indicate that re- 
gional stratigraphic and structural con- 
ditions in Alabama, Georgia, and Flor- 
ida warrant further exploration. Fig. 7 
represents a profile based on 18 wells 
along the line AB (Fig. 1) and extends 
from a deep test in western Alabama 
southeastward to northeastern Florida. 
Jurassic and Ordovician beds are 
reached only in wells at the northwest- 
ern part of the profile, with basement 
rock encountered underlying the Cre- 
taceous east of the central Florida pan- 
handle. A large regional unconformity is 
known to be present at the base of the 
Upper Cretaceous in southern Alabama 
and is observed on the cross section. 
Actually, Upper Cretaceous beds rest 
on igneous or Paleozoic rocks in central 
Alabama. Fariher downdip the Lower 
Cretaceous formations wedge in and 
probably rest on igneous and Paleozoic 
rocks also. A rather thick Cretaceous 
section with apparently favorable de- 
velopment of the Tuscaloosa zone is ob- 
served in the southern Alabama-north- 
western Florida area. A thick Cretaceous 
section is also shown to develop west of 
the Ocala Uplift with beds of pre-Austin 
age appearing to wedge out on both 
flanks of the feature. 

The north-south cross section (Fig. 8) 
is taken from the 1952 Florida Geologi- 
cal Survey Guidebook and depicts struc- 
ture along the line CD (Fig. 1) from the 
outcrop of crystalline rocks in central 
Georgia southward to the Florida keys. 
The erosional feature on the north flank 
of the Ocala Uplift described earlier is 
indicated in cross-section as a channel 
cut in Upper Cretaceous rocks. Clastic 
facies appear to predominate north of 
the uplift and non-clastics to the south, 
with marine sediments ranging from 50 
per cent in the north to almost 100 per 
cent in the south. A thick Cretaceous 
section is shown to develop down-dip 
into the embayment. The Upper Cre- 
taceous beds overlap all the older for- 
mations from south to north, and locally 
rest on metamorphic rocks in the north. 

A generalized correlation chart for 
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FIG. 8. Structural cross section. From outcrop of crystalline 
rocks in central Georgia to Big Pine Key, Monroe County, 


Florida. Based on 22 wells. (After Florida Geological Survey.) 


FIG. 9. Composite correlation chart of the Southeastern states. 
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7 But, the experience gained in solving it once 
Rie makes it easier thereafter. The problems of 


geophysics are very similar. Once an exploration 
company has gained experience in a given area, 
future problems in that area are solved more 


quickly with more assurance of correct interpre- 





tations. The wide continental experience of 
Research’s interpretation specialists is our key- 


note for successful geophysical interpretations. 
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Mississippi, Alabama, southern Georgia, 
and Florida (Fig. 9) was developed 
from a number of reliable correlation 
charts prepared for use in the general 
area. The attempt is not made to dis- 
tinguish between the nomenclature of 
surface and subsurface beds, and only 
the terminology more commonly em- 
ployed by the various sources are used 
in the chart. An indefinite boundary be- 
tween the Alabama and Florida ter- 
minology is shown purposely, as nomen- 
clature is used that is common to both 
areas of southern Alabama and north- 
western Florida. Currently, principal ex- 
ploration interest in southern Albama 
and northwestern Florida appears cen- 
tered in the lower part of the Upper Cre- 
taceous beds, a zone which is a rich pro- 
ducer of oil in East Texas and North 
Louisiana. This formation is identified 
as the familiar Woodbine in northeast- 
ern Texas and is correlated as the time- 
rock equivalent of the middle and lower 
Tuscaloosa of Mississippi and Alabama, 
and of the middle and lower Atkinson 
formation of southern Georgia and 
northern Florida. 


Geophysical Activity 

At the present time geophysical ex- 
ploration of the area is accelerating ap- 
preciably, especially with the seismo- 
graph. Unlike most other favorable sedi- 
mentary provinces, thorough testing of 
the seismic method in Alabama, Georgia, 
and Florida is just beginning. The rea- 
son the method was not used extensively 
until recently probably lies in its past 
failure to provide satisfactory and con- 
sistent reflection records. 

From 1943 through 1951 the explora- 
tory activity per unit of area in the three 
southeastern states was considerably 


less than activity in other petroleum 
areas such as North Louisiana (Fig. 10). 
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FIG. 11. Gravity map. Contour interval 10 mgals. (After Nettleton.) »- a 
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FIG. 10. Graph showing geophysical and exploratory activity from 1943 through 1951. 


It is apparent from the graph that prior 
to 1948 the gravity method was used 
more widely than the seismograph in the 
Alabama-Georgia-Florida area, but the 
trend appears to have been reversed in 
1949. According to present activity re- 
ports, the year 1952 will be a record 
year for the employment of seismograph 
crews. It appears evident that a sharp 
rise will be recorded also in the number 
of wildcat tests drilled. The core drill 
has been used extensively and is now be- 
ing employed in southwestern Alabama 
and northwestern Florida where the 
deeper structure is believed to be re- 
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flected by shallow horizons such as the 
Eocene Salt Mountain and Ocala lime- 
stones. 


Relation of Geophysical 
Results to Geology 

\ portion of the regional Bouguer 
gravity map published by Nettleton in 
Geophysics, July, 1949, is reproduced in 
Fig. 11. The minimum trend in east-cen- 
tral Alabama and the adjacent maxi- 
mum trend farther south near the Geor- 
gia-Alabama state line may represent a 
continuation of the plunging Appala- 
chian structural trends, but these indi- 


FIG. 12. Magnetic map of southwest 


Alabama. Contour interval = 50 
, Gamma _ (Northern 

Area = 100 Gamma). 

(After Alabama Geo- 


logical Survey.) 
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FIG. 13. Sunniland field, Collier County, Florida. 


Top Sunniland zone. Contour interval = 20 ft. 
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FIG. 15. South Carlton field, Clarke and 
Baldwin Counties, Alabama. Contour datum 
= Top Lower Tuscaloosa Sand. Contour inter- 
val = 20 ft. As of December 1, 1952. 
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cations are not definite. A maximun 
trend is observed across the northern 
Florida peninsula, which may correlat 
with the Ocala structural uplift. Th 
deeper part of the basin in southern 
Florida may be reflected by the gravity 
minimum indicated in this area. 

The regional magnetic map of sout! 
western Alabama shown in Fig. 12 
prepared from the detailed study 
Nicar and Eby published by the Ala 
bama Geological Survey in 1936. This 
map, modified to show 50 and 10( 
gamma contour intervals only, is pri 
sented because it encompasses an area i 
or adjacent to the three oil fields of 
Alabama, each discovered since the 
original preparation of the map by Nica 
and Eby. 

Four prominent regional maximum 
anomalies and three prominent mini 
mum anomalies are depicted. The gen 
eral magnetic picture does not appeal 
to be affected by the Hatchetigbee anti 
cline or the Jackson fault. Nicar and 
Eby indicate, however, that the genera! 
magnetic contour pattern suggests the 
southwestward extension of the burie: 
Appalachian Paleozoics. 

Favorable results were not obtained 
with the seismic method in past years 
As sufficiently thick sections of favor 
able reservoir rocks are indicated to 
underlie most of the area (Figs. 7 ‘and 
8), it is inferred that the failure to find 
more than four oil fields in Alabama 

















R4W ee Georgia, and Florida lies in the absenc« 
[ i T T ] : meet of a usable tool for locating structural! 
| & x0 | | traps. The type of traps involved at each 
= = | 1 a ie T of the four oil fields are shown by the 
fe ae ee ee LV) \ 8 . structural contour maps of the field 
Se | Se a St tp tee mr 
a | ~ * ae | Cs Gigs ep ae ‘ ; 5 ela 
~~ - ne PR Ae Aa / The Sunniland field in Collier County 
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FIG. 16. Pollard field, Escambia County, Alabama. Contour datum 
Lower Tuscaloosa Sand. Contour interval = 20 ft. As of December 1, 1952 
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FIG. 17. Seismic cross section across Pollard field, Escambia County, Alabama. 


oil accumulation appears to be anti- 
clinal with the axis extending in a north- 
west-southeast direction. The field area 
is reported to lie in a saddle between 
two gravity maxima, with seismic, grav- 
ity, and core drill results contributing to 
its discovery. 

The Humble discovery well at Sunni- 
land was the first to produce oil in the 
state of Florida. Three months later, in 
February, 1944, Alabama joined the 
ranks of the oil producing states with its 
first oil discovery, the Hunt Oil Company 
No. 1 A. R. Jackson, in the Gilbertown 
field of Choctaw County (Fig. 14). The 
Hunt test produced oil from fractured 
zones in the Upper Cretaceous Selma 
chalk at depths slightly less than 2600 
ft. Subsequent development has ob- 
tained production from both the chalk 
and underlying Eutaw sands, also Upper 
Cretaceous in age. The production is 
controlled principally by down-to-the- 
north fautling. The fault zone appears 
to be part of a fairly complex system of 
faulting associated with the Hatchetig- 
bee anticline. Credit for the discovery of 
this field is given to the reflection seis- 
mograph and to surface geology. The 
structural interpretation shown is pre- 
sented by permission of The Carter Oil 
Company. 

In May 1950, Humble completed the 
discovery well of the South Carlton field 
as its No. 1 J. H. Wall Estate in Clarke 
County, Alabama (Fig. 15). Upper Cre- 
taceous production in the field, which 
extends across the Alabama River into 
Baldwin County, is obtained from lower 
Tuscaloosa sands at depths in excess of 
5400 ft. Structure controlling the oil 
accumulation appears to be anticlinal 
with an axis shown to trend northeast- 
southwest. The structure is believed 
associated with a deep seated salt dome 
and is reported to be reflected as a grav- 
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ity minimum. Core drill and seismic 
methods also were employed in explor- 
ing the area. 

In January of this year feverish ex- 
ploration and leasing activity was 
sparked by the discovery of the Pollard 
field (Fig. 16) in Escambia County, 
Alabama, some 40 miles southeast of 
South Carlton. Lower Tuscaloosa sands 
approximately 5950 ft in depth were 
found productive at the Humble No. 1 
Moye discovery well, the potential for 
which was estimated at 1000 bbl per 
day. Production appears to be controlled 
by closure against the upthrown side of 
a northwest-southeast trending fault, 
downthrown to the north. Subsequent 
testing in wells to the deeper Tuscaloosa 
Massive sand were also successful. Ex- 
ploration with the core drill appears to 
have contributed to the discovery of this 
field. 

The structural traps indicated at the 
four oil fields illustrated are of the type 
commonly sought by the reflection seis- 
mic method. Satisfactory results ob- 
tained in the area from its use in past 
years were seldom reported. At the 
present time refraction techniques are 
being employed throughout the land 
areas of Florida and in its waters along 
the western coast by various companies. 
Results are considered favorable. Recent 
efforts by some oil companies and seis- 
mic contractors have also indicated en- 
couraging reflection results. It was 
recognized that considerable experi- 
menting and research were necessary 
before satisfactory reflection data could 
be obtained. Although much is still to 
be desired in this respect, substantial 
improvement in instrumentation, field 
procedures, and interpretive techniques 
has been achieved in certain areas from 
operations of production and research 
crews. 


A seismic cross section, presented by 
permission of Gulf Refining Company, 
shows the dips of subsurface reflections 
obtained from a traverse extending ap.- 
proximately 214 miles in a northeast- 
southwest direction across the Pollard 
field (Fig. 17). The bearing of the tra- 
verse is normal to the strike of the 
major fault indicated by the well data. 
The fault is shown on the cross section 
as determined by data from the well 
across which the seismic profile was 
surveyed. The dips shown were com- 
puted by continuous profile methods. In 
addition, individual depth points were 
plotted for each of the geophone sta- 
tions lying between the shot points oc- 
cupied. Sufficient reflection data are evi- 
dent on the cross section to indicate the 
existence of faulting. Selma chalk re- 
flections are correlated on opposite sides 
of the fault at depths approximating 
4000 ft. Anomalous dips are noted in 
the major fault zone. 

Examples of representative seismic 
records in the vicinity of the Pollard, 
Gilbertown, and Muldon fields are 
shown in Figs. 18, 19, and 20. It is evi- 
dent that usable and correlatable seis- 
mic events are present. 

Much of the difficulty in obtaining 
good quality reflection data is attributed 
to near-surface conditions such as the 
presence of the Citronelle formation 
which blankets much of southern Ala- 
bama and northwestern Florida, and the 
limestone outcrops farther east and 
south in Florida. Seismic reception is 
also affected adversely by erratic 
changes in weathering and elevation, 
and in many instances better quality re- 
flection records appear to be obtained 
in areas of low elevation. Some success 
has been reported on the Florida penin- 
sula with the use of multiple geophone 
and multiple shot hole patterns. The 
success of future seismic efforts is be- 
lieved to depend on continued experi- 
menting with consideration of the in- 
fluence of the mantle rock and other 
near-surface effects. 


Conclusions 


In summary, recent oil field successes 
at Pollard and South Carlton indicate 
the continuing of active development 
and exploration in southern Alabama. 
Exploration in Georgia probably has 
been retarded due to the known rela- 
tively thin sedimentary section. Some of 
the coastal plain sediments in Georgia, 
however, show characteristics of strati- 
graphic overlaps resulting from trans- 
gressive and regressive seas. Therefore, 
it is reasonable to expect the existence 
of favorable strand-line conditions. At 
the present time a few companies and 
independent operators are reported 
planning exploratory programs. In Flor- 
ida, favorable stratigraphic conditions 
and the possible presence of structural 
features favorable to oil accumulation 
have been recognized for many years. 
The following paragraph appears in the 
1941 AAPG publication “Possible Fu- 
ture Oil Provinces of the United States 
and Canada” and warrants quoting at 
this time, since present exploratory ef- 
forts finally are being intensified to at- 
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FIG. 18. Pollard field area. Escambia County, Alabama. Interlocking 
seismic records 1 mile north of field. (Courtesy Gulf Refining Company. 
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FIG. 19. Gilbertown field area. Chocktaw County, Alabama. 
Interlocking seismic records 2 miles south of field seismic record 1 mile north 


of field in Graben area. (Courtesy The Carter Oil Company.) 
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INTERLOCKING SEISMIC RECORDS WEST OF GAS FIELD 


FIG. 20. Muldon gas field area. Northeastern Mississippi. 
Interlocking seismic records west of gas field. (Courtesy Gulf Refining Company.) 
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tain solutions to the many geophysical 
problems. 

“The progress of exploration in Flor. 
ida has been retarded by the existence 
of conditions which make present ex. 
ploration methods difficult or ineffectual, 
A covering of recent materials hampers 
detailed surface mapping, and the diffi. 
culty experienced in obtaining depend- 
able seismic reflections has discouraged 
this type of work. The value of gravity 
and magnetic surveys is as yet un- 
known.” 


Acknowledgments 


The cooperation from the author’s 
friends with Gulf Refining Company, 
The Carter Oil Company, and Seismo- 
graph Service Corporation, and the 
generosity of these companies in releas- 
ing pertinent information, has made the 
presentation of this material possible. 
The assistance given by B. W. Blanpied, 
among many others who contributed 
substantially, is sincerely appreciated. 
The preparation of the illustrations was 
supervised by C. L. Bury of Seismograph 
Service Corporation. 


References 


American Association of Petroleum Geolo- 
gists, “‘Possible Future Oil Provinces of the 
United States and Canada” (1941), 143-58. 
“Possible Future Petroleum Pro- 
vinces of North America” (1951), 259-70. 

Paul L. Applin, and Esther A. Applin, “Re- 

gional subsurface Stratigraphy and Structure 
of Florida and Southern Georgia,”’ Bull. Amer, 
Assoc. Petrol. Geol., Vol. 28, No. 12 (Decem- 
ber, 1944), p. 1678. 
, “Regional Subsurface Stratigraphy, 
Structure, and Correlation of Middle and Early 
Upper Cretaceous Rocks in Alabama, Georgia, 
and North Florida,” Oil and Gas Investiga- 
tions Preliminary Chart 26; United States 
Geological Survey (1947). 

J. E. Banks, “Wildcatting in Florida,” Oil 
and Gas Journal, Vol. 49, No. 7 (June 22, 
1950), 252-59. 

J. Brian Eby, and E. G. Nicar; “Magnetic 
Investigations in Southwest Alabama,” Geo- 
logical Survey of Alabama, Bulletin No. 48, 
(1936). 

L. J. Finfrock, “Developments in Southeast- 
ern States in 1951."" Bull. Amer. Assoc. Petrol. 
Geol., Vol. 86, No. 6 (June, 1952), 1228-37. 

Florida Geological Survey, “A Summary of 
the Geology of Florida and a Guidebook to the 
Cenozoic Exposures of a Portion of the State,” 
(1952). 

Gulf Coast Issue, Oil and Gas Journal, Vol. 
50, No. 7 (June 21, 1951), p. 174. 

Herman Gunter, “Oil Exploration in Flor- 
ida During 1949,” Oil and Gas Journal, Vol. 
49, No. 7 (June 22, 1950), 310-12. 

F. T. Holden, “Development in Southeast- 
ern States in 1950,” Bull. Amer. Assoc. Petrol. 
Geol., Vol. 35, No. 6 (June, 1951), 1352-56. 

Philip C. Ingalls, “Southeastern States Are 
Stirring,” Oil and Gas Journal, Vol. 51, No. 
11 (July 21, 1952), p. 1387. 

Walter B. Jones, ‘“‘Alabama’s Geology... 
and Summary of State’s Oil and Gas Develop- 
ment,” Oil and Gas Journal, Vol. 51, No. 6 
{June 16, 1952), 328-40. 

F. Stearns MacNeil, “Correlation Chart for 
the Outcropping Tertiary Formations of the 
Eastern Gulf Regions,”’ Oil and Gas Investt- 
gations Preliminary Chart 29, United States 
Geological Survey (1947). 

Frederic F. Mellen, “General Geology of 
Mississippi,” The Petroleum Engineer (Sep- 
tember, 1949). 

Mississippi Geological Society, ‘Correlation 
Chart” (March, 1945). 

L. L. Nettleton, “Geophysics, Geology and 
Oil Finding,” Geophysics, XIV, No. 3 (July, 
1949), 273-89. 

“Oil Basins of the United States,” and 
“Formation Correlator,” Oil and Gas Journal, 
Vol. 50, No. 46 (March 24, 1952) Supplement. 

T. H. Philpott, ‘Preliminary Correlation 
Chart-Upper Gulf Coast,” private publication 
(May and August, 1949). 

E. D. Pressler, “Geology and Occurrence of 
Oil in Florida,” Bull. Amer. Assoc. Petrol. 
Geol., Vol. 31, No. 10 (October, 1947), 1851-62. 

Tectonic Map of the United States. Pub- 
lished by Amer. Assoc. Petrol. Geol. (1944). 

Robert O. Vernon, “Geology of Citrus and 
Levy Counties, Florida,” Florida Geological 
Survey, Geological Bulletin 33 (1951). * * 








B-90 THE PETROLEUM ENGINEER, Reference Annual, 1953 





pri 
as] 


the 
pre 


=| 
ty 


rs 
Ys 
0- 
he 
1s- 
he 


le. 


ed 
d. 


ph 


)lo- 
the 


Re- 
ure 
er, 
>m- 





P 090. 


What the Drilling Contractor 
Offers to the Oil Industry’ 


A GREAT number of articles have been 
printed in the last few years on various 
aspects, operational and otherwise, of 
the contract drilling industry, and in 
presenting a paper on the subject of the 
relations between the contractor and 
the industry, I have no doubt that I 
shall be guilty of repeating some of the 
material that has appeared in previous 
articles. I am going to try, however, to 
approach old problems from a new an- 
gle and to offer some new ideas for 
their solution, but I want to make it 
very clear in the beginning that this 
entire presentation is based solely on 
Pacific Coast operations. 

The first and most important advan- 
tage that an oil company derives from 
contracting its drilling work is greater 
operational flexibility. The volume of 
work that may be performed for any 
oil operator during specific periods of 
time is increased and the types of equip- 
ment and experience that are available 
for different kinds of operations and 
conditions are more extensive. In other 
words, the drilling contract industry is 
in effect an equipment. and experience 
pool, from which the operator can select 
at any time exactly what he needs. 

An oil company, having its own drill- 
ing department, and drilling wildcat 
and development wells throughout any 
particular area over a period of time, 
must purchase equipment and train per- 
sonnel to man outfits varying in size 
from 3000 to 5000-ft rigs, up to the 
15,000 to 20,000-ft rigs. It might also 
at times find half of its rigs idle and 
still have to buy other rigs of different 
size or type to carry on a large develop- 
ment program in a new field. Actually, 
it would be required to carry an equip- 
ment inventory big enough to take care 
of its maximum need, and simultaneous- 


-ly would have a fluctuating personnel 


requirement that would be both difficult 
and expensive to control. 

On the other hand, individual con- 
tractors usually specialize in the cer- 
tain types and depths of drilling with 
which they are most familiar and most 
successful. They bid largely on their 
particular type of work wherever it may 
be located and thereby keep reasonably 
busy though they may work alternately 
_+Presented at the spring meeting of the Pa- 
cifie Coast District, Division of Production, 
American Petroleum Institute, Statler Hotel, 
40s Angeles, California, June 2 and 38, 1953. 

*President, Bell & Burden, Inc., 609 South 


Grand Avenue, Los Angeles 17, California, di- 


rector, American Association Oilwell Drilling 
Contractors. 


A. H. BELL* 


for many different oil companies. Under 
this system they get the maximum 
amount of work from their rigs, reduce 
labor turnover and show lower costs 
which in the long run results in lower 
drilling prices for the oil companies. 

Recent reports indicate one hundred 
and seventy-nine rigs operating stead- 
ily on the Pacific Coast and 90 per 
cent of these, or about 162, are con- 
tract rigs. A large rig in the 15,000 to 
20,000-ft class costs today, with drill 
pipe, about $500,000 while the 3000 to 
5000-ft rig costs about $150,000. Most 
of the rigs in California probably fall 
in the 7500 to 10,000-ft class and a fair 
estimate of the average rig replacement 
cost in California including yards, etc., 
is $350,000. Therefore, the 162 contract 
rigs operating have a combined capital 
value of $56,700,000. This investment 
in tools and machinery amounts to 
$16,666 per worker which is substan- 
tially higher than the $12,000 average 
per worker for all Southern California 
industry as recently reported by the 
National Association of Manufacturers. 
If the oil companies ran their own rigs 
they would no doubt have a combined 
investment at least 25 per cent larger 
than this due to flexibility requirements, 
or more than $70,000,000. Thus, by con- 
tracting their work they are saving a 
considerable amount of capital invest- 
ment which could be used to better ad- 
vantage elsewhere. 

The average drilling rig requires 20 
men, working six days on and two days 
off. Some small rigs work four-man 
crews totalling 16 men per rig, but 
large rigs often have mechanics, weld- 
ers, truck drivers, and safety men so it 
is reasonable to figure an average of 21 
men per rig, including the tool pusher. 
These 162 rigs, therefore, employ a total 
of 3402 men that would otherwise be on 
oil company payrolls, and the figure for 
the oil companies would probably be 
larger due to the necessity of carrying 
men between wells and other payroll 
overburdens. By contracting, the sav- 
ing to the oil company in executive, 
supervisory, and accounting expense, 
and in pension and other fringe benefits 
is, therefore, quite substantial. 

I have spent most of my life with 
major oil companies, and now being in 
my seventh year as a drilling contrac- 
tor, feel qualified to state the following 
without giving offense to any one. The 
contractor’s men, fully aware of the 
relatively limited means of their em- 
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ployers as compared to the oil compa 
nies realize subconsciously that they 
must concentrate a little harder in order 
to survive. The personnel of the rela 
tively small contracting firms have built 
up a friendly rivalry among themselves 
under our free economy, and the highly 
competitive conditions of the contract 
ing industry have brought out all the 
ingenuity of the contractor to improve 
his methods and equipment as a means 
of survival. These various factors have 
promoted tremendous improvement in 
drilling methods and results in the past 
few years. With the very rigid engi 
neering specifications for mud, direc 
tional drilling, and other technical 
aspects of drilling in most contracts of 
today, the old claim that the contractor 
made hole at the expense of end results 
is no longer valid. 

The contractors, as a group, acting 
through the American Association of 
Oilwell Drilling Contractors, are con 
stantly attempting to improve their sery 
ice to the oil companies. In cooperation 
with various state universities, classes, 
and courses are conducted in most im- 
portant drilling districts on drilling 
mud. safety and drilling techniques 
Committees work actively on insurance, 
transportation, safety laws, and regula 
tions, taxes, etc. The accounting com 
mittee, with the aid of the highest 
authorities on the subject, has issued 
an accounting manual to promote the 
use of proper and uniform accounting 
methods in the contracting industry 
This manual has received much favor 
able comment and has been widely used 
by the members. The drilling practice 
committee has published a Primer of 
Oilwell Drilling designed to familiarize 
the laymen members of the drilling and 
producing organizations with the rudi- 
ments of drilling, and it has been great 
ly in demand by the oil companies and 
schools as well as.by the contractors 
Twenty-one thousand of these Primers 
have been distributed to date. A similar 
primer is now being prepared on oil 
well servicing. All of these activities 
show the desire of the contractors not 
only to perform better work but, over 
a period of time, to improve the final 
results and reduce costs to the custo 
mer. It seems evident that the contract 
ing executive, not having the divergent 
responsibilities of large oil company 
executives (such as exploration, pro 
duction, transportation, refining, sales 
and administration) can concentrate on 
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the one job of improving drilling ef- 
ficiency. 

It should be stated, however, that it 
is to the advantage of the larger oil 
companies to run a few rigs of their 
own for several reasons. The company 
rigs serve as a means of training per- 
sonnel for drilling supervision and of- 
fer the companies that are financially 
able an opportunity to experiment on 
new equipment and methods. The out- 
growth of these experiments when 
turned over to the contractors even- 
tually result in lower drilling prices. 
Another advantage is that the use of 
company tools allows the operator to 
keep fully acquainted with drilling 
costs and to check the contractor’s 
prices, on either the high or low side. 

In the past there has been some criti- 
cism of contractors by persons not inti- 
mately acquainted with well conditions, 
on the ground that progress slows down 
when a well goes off footage onto day 
work. In answer to this it may be said 
first, that any contractor who knowing- 
ly would allow this to happen is not 
“worthy of his hire,” and second, it 
is extremely doubtful if this criticism 
is justified because the average drilling 
crew is not advised of the terms of pay- 
ment on a job. The real reason for an 
apparent slowdown is that the normal 
job is only taken on footage down to 
the point where trouble or delay is 
anticipated, so naturally the daywork 
seems unproductive of results. On wild- 
cat contracts, which usually must be on 
day work due to anticipated risks or 
lack of information, a great deal of sus- 
picion or friction would be eliminated 
if operators as a whole would use the 
modified day rate, which has been suc- 
cessfully developed by one or two of 
the large companies. Under the modi- 
fied day rate the contractor bids a day 
work price, which approximates actual 
cost, plus a price per foot aggregating 
a total fixed profit. This form of con- 
tract provides a strong incentive fea- 
ture since the contractor obtains no 
profit unless he makes footage, and thus 
there is no basis for suspicion of his 
motives. 

Another function of the contractor 
that is beneficial to the operator is the 
drilling of wells on a footage basis. 
There is no other business as hazardous 
as the oil well drilling industry and the 
contractor absorbs the shock of disas- 
trous jobs, giving the operators uniform 
costs that makes their budgeting de- 
cidedly easier and relieves them of the 
unpleasant task of explaining overruns 
caused by fishing jobs or other delays. 
Very few people realize that the con- 
tractor in reality is underwriting the 
hazards of drilling just as the large in- 
surance companies underwrite fire, 
storm or liability hazards. One usually 
thinks of a small company protecting 
itself from unusual hazards by insuring 
with large and financially strong com- 
panies but in this case the large oil 
companies are insuring with the small, 
independent contractors who are giving 
more service thereby than just the con- 


struction aspects of providing equip- — 


ment and digging a hole. 


Contractors and operators have mu- 
tual interests in lowering the costs of 
drilling wells through the fact that 
lower costs will result in the drilling 
of more wells and contribute to the 
prosperity of the industry in California. 

Due to the fact that the contractor 
is a responsible and experienced driller 
of wells, operators should give him 
greater freedom of action, less limita- 
tions, more responsibility and let him 
assist in the development or modifica- 
tion of well programs, such as straight 
hole requirements, mud requirements, 
directional drilling, et cetera, with the 
idea that on the overall this sort of 
cooperation should result in better per- 
formance and lower costs which can 
be passed on to the operator. 

Oil companies could help drilling 
contractors, and at the same time re- 
duce overall well costs, by planning lo- 
cations with as much continuity as pos- 
sible. Frequently it is practicable to 
plan far enough in advance of actual 
drilling to give a well-to-well program 
to an area. This obviously would save 
money for both the company and con- 
tractor. 

There are a few difficulties which 
could be resolved by the operators, 
thereby improving the contractors’ ef- 
ficiency and making relations between 
them and the operators more simple 
and harmonious in the administration 
of contracts. The several matters enu- 
merated do not all apply to all opera- 
tors. Some of them have already been 
overcome by certain operators through 
their present methods. 


One big problem for the contractor 
is involved in the filling out of the oil 
company’s tour reports. Each contra: 
tor has his own tour report form which 
in most cases, is used for payroll! data 
as well as for drilling data. The drille: 
fills out this form and then has to trans 
pose the information on the operator's 
form that will be quite different in ap 
pearance and information required. Ob 
viously oil well drillers are seldom of 
the engineering or bookkeeping tem 
perament or training and as a conse 
quence there are frequent errors or mis 
understandings in setting forth the in 
formation the operator requests and 
in the form desired. A drilling crew 
might finally become proficient in fill 
ing out the forms of one operator and 
then have the rig move to the property 
of another oil company with an entirely 
different type of report. 

A standardized drilling tour report 
that would be adopted by both the con 
tractors and the operators would solve 
this problem. We all desire approxi 
mately the same information and there 
is no reason why a form that would 
provide for all information, whether any 
individual operator desires all of it o1 
not, could not be readily devised. 

The API Drilling Practice Committee 
in California is now working on a stand 
ard form, but pride of prior authorship. 
company forms adopted for Nationa! 
use, and other considerations wil! make 
it almost impossible to adopt this or 
any other newly standardized forms or 
procedures unless top executives show 
an interest in forcing action. The 





Stanolind Oil and Gas Company 
issued uniform licenses to seven serv- 
ice companies to carry out fracturing 
processes for increasing well produc- 
tion, E. F. Bullard, president, an- 
nounced. 

The processes, developed by per- 
sonnel in Stanolind’s research and 
producing departments, basically in- 
volve fracturing tight formations to 
permit greater oil production. 

Bullard said the seven companies 
granted licenses by Stanolind are 
Halliburton Oil Well Cementing 
Company; Dowell, Inc.; The West- 
ern Company; Cardinal Chemical, 
Inc.; Producers Chemical Service; 
Acid Engineers, Inc.; and Texas 
Acidizers, Inc. Stanolind expects to 
grant hydrafracturing licenses to 
other service companies within a 
short time, he said. 

The service has gained wide ac- 
ceptance in the oil industry since 
Stanolind originally licensed it exclu- 
sively to Halliburton in February, 
1949. Fracturing treatments have 
been performed on over 25,000 wells, 
with about 4 out of 5 showing sus- 
tained increases in production. Pro- 
duction increases on wells success- 





Seven Companies to Use Hydrafracturing Method 


fully treated have averaged approxi- 
mately 75 per cent. 

All of the processes involved in the 
new licenses are protected by both 
United States and foreign patents 
which cover nearly all types of frac- 
turing operations in current use. No 
patent rights are exchanged among 
the service companies, however, so 
each is free to use its own adapta- 
tions in an effort to provide improved 
service to its own customers. 

Bullard pointed out that since the 
basic processes were developed, re- 
search has continued until today sys- 
tems are available for fracturing 
most types of oil and gas producing 
formations. 

“This is another example of how 
competition in the oil industry brings 
about the development of new and 
improved processes that ultimately 
benefit the consumer of petroleum 
products,” Bullard said. “When such 
processes are made available to the 
entire industry at reasonable rates, 
the nation’s oil picture is strerigth- 
ened by the addition of substantial 
reserves of petroleum that could not 
otherwise be recovered,” he 
mented. 


com- 
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AAODC is now working on a standard 
daily report for Mid-Continent. 

Another situation that causes confu- 
sion and misunderstanding for the con- 
tractors is the wide variation in drilling 
contracts as to form and context. The 
American Association of Oilwell Drill- 
ing Contractors has recently adopted a 
standard drilling contract that has been 
well received in the Texas-Mid-Contin- 
ent area. Eleven thousand copies of this 
contract have been sold in the past few 
months. Although it is not proposed that 
this form is entirely suitable for Cali- 
fornia, it shows that agreement on stand- 
ardization can be reached among a large 
group of people with diverse interests. 

In recent years there has been great 
improvement in many oil company con- 
tracts, especially in the development of 
the check sheet. These could readily be 
incorporated in a standard contract that 
would have printed provisions to cover 
all ordinary contingencies and a blank 
space in which to write in special con- 
ditions. The operators might wish to 
print their own forms with some special 
provisions but if the major portions 
were standardized the contractor would 
find it much easier to familiarize him- 
self with the contract and have only to 
watch for the special provisions. The 
same benefits would accrue from stand- 
ardization of check sheets for bid speci- 
fications. 

During recent years the method of re- 
questing bids for day work “with drill 
pipe” and day work “less drill pipe” has 





become common practice. Except for 
jobs where unusual conditions are ex- 
pected, all drilling contracts could be 
awarded on the basis of only one day 
rate and situation thus be improved. 

There is constant difficulty between 
the operator’s field forces and the con- 
tractors in determining when the “with 
drill pipe” or “less drill pipe” rate pre- 
vails. In some cases it has descended to 
the level of quibbling over a time incre- 
ment of 15 min. With a single day rate 
the contractor’s bid would naturally 
take into account the average between 
the “with” or “less” drill pipe rates. 
Much lost time for both the operator 
and the contractor in interpreting tour 
reports and making invoices in minute 
detail would thereby be eliminated. 

The California mechanics lien law 
provides for a thirty-day deadline for 
filing liens on property to satisfy a con- 
tractor’s unpaid bills and the custom 
has grown of holding back 20 or 25 per 
cent of construction charges for 35 to 
45 days as protection against liens. 

For the normal shallow fast drilling 
wells this is no hardship for the con- 
tractor, but if he drills a well that takes 
180 days he may have as much as 
$50,000 frozen for from 35 to 45 days 
after the well completion. A contractor 
running several or more rigs will find 
he has a very substantial amount of 
working capital tied up unproductively. 
Some companies, however, help the con- 
tractors by making progress payments 
on deep wells each month. 
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The companies, by putting a dollar 
limit on the total amount to be with- 
held on any well, could make it easier 
for the contractors to conduct their busi- 
ness and give good service. Another 
means would be to allow responsible 
contractors to post a permanent bond 
for this lien protection with each oper- 
ator for whom they work regularly. 
This would not only help the contractor 
but save the operators a lot of bookkeep. 
ing troubles. 

In conclusion I believe, on the basis 
of the foregoing discussion and general 
observations, that the California con- 
tractors while performing drilling work 
for the operators at the rate of almost 
sixty million dollars a year, are giving 
equal or better service at lower costs 
than the operators can obtain with their 
own forces. 

Further, the contractors relieve the 
operators of a great investment in tools, 
underwrite drilling hazards and leave 
operating executives free to concentrate 
on acquisition of land, development en- 
gineering problems and the disposition 
of their products, which, after all, is 
the operator’s prime reason for being in 
business. 

Finally, the operators can help to im- 
prove the contractors’ efficiency by 
letting multiple well contracts wherever 
possible and by standardizing on con- 
tract methods and forms, including 
work progress reports, and by simpli- 
fying and expediting payment pro- 
cedures. * kek 
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Lost Circulation=a Major Problem 
In Exploration and Development’ 


Study of the possible losses and treating methods 


before drilling may avoid or minimize lost circulation 


Abstract 


It is the thesis of this paper that the 
major drilling problem of lost circula- 
tion can be avoided or minimized by 
the study of possible losses and the pro- 
gramming of treating procedures in ad- 
vance of drilling. Not only must there 
be openings in the formation of suf- 
ficient size to accept and store the lost 
mud, but excessive pressures must act 
to force it away. The nature of loss 
zones, their formation-fluid pressures 
and the hydrostatic and mechanical 
pressures that can be imposed are dis- 
cussed. The hypothesis is presented that 
many serious losses are to naturally oc- 
curring fractures which are normally 
impermeable but which open and accept 
whole mud when a critical hydrostatic 
pressure is exceeded. Field procedures 
and materials for combating lost circu- 
lation are then critically examined. 

It is concluded that when a well is 
planned, the possibility of lost circula- 
tion should be considered and the be- 
havior of similar wells in the vicinity 
studied so that a program to properly 
handle lost-circulation occurrences can 
be prepared. Important considerations 
are the use of the minimum safe mud 
weight, the handling of the rig to avoid 
all pressure surges, the taking of full 
advantage of waiting periods, the proper 
choice of treatments, and, finally the 
change from one type of treatment to 
a as indicated by results in the 
well. 


Introduction 
L 


ost circulation is, of course, a prob- 
lem as old as rotary drilling. In the 
interior United States and Canada it is 
the major factor in most high drilling- 
cost wells. Where the average well may 
have a mud cost of $4000, the lost-circu- 
lation well will have one of $8000 to 
$50,000. To the cost of lost mud mate- 
rials must be added that of the rig time 
consumed and the cost of the occa- 
sionally accompanying stuck drill pipe, 
lost hole, blowout, or abandonment. 
There are also cases of missed produc- 
tion chargeable to lost circulation, from 
failure to secure production tests and 
samples; and of decreased productivity 





7Presented at the spring meeting of the 
southwestern district, American Petroleum In- 
stitute, Division of Production, Hilton Hotel, 
Fort Worth, Texas, March 4-5-6, 1953. 
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from the plugging of productive zones. 
The problem is presently highlighted by 
the search for production from fracture 
reservoirs, i.e., from lost-circulation 
zones. 

Lost circulation as a problem has not 
received the consideration it merits be- 
cause its study has fallen between the 
fields of geological, reservoir, and drill- 
ing engineering. The literature, there- 
fore, until very recently’ has not con- 
tained a well-reasoned, general discus- 
sion of the subject. The past three years 
have, however, seen what can be called 
an industry-wide attack develop on the 
problem. 

The purpose of this paper is to re- 
view and extend the thinking that is be- 
ing carried on and to recommend the 
institution of certain procedures that 
are helpful with lost-circulation prob- 
lems. 


Causes of Lost Circulation 


Lost circulation is defined as the loss 
of whole mud, in quantity, to exposed 
formations. This plainly requires the 
presence of permeable zones with open- 
ings of sufficient size to permit the en- 
trance and storage of lost mud. Consid- 
eration indicates that another equally 
important factor is that a certain hydro- 
static pressure must be exceeded before 
the formations will accept the lost mud. 
Knowledge of the type of loss zone, its 
formation-fluid pressure, and the hydro- 
static and mechanical pressures to be 
imposed are essential to consideration 
of the problem. 

Seepage losses of mud are not in- 
cluded in the foregoing. In many parts 
of the interior United States, particu- 
larly in West Texas, low-solids muds, 
even dirty water, having very poor wall- 
building properties are used to consid- 
erable depths. The seepage loss of such 
muds to permeable beds can amount to 
several barrels per hour. The addition 
to the circulating fluid of such materials 
as flake mica, leather fiber, and cello- 
phane fragments can effectively reduce 
these losses. 


Procedures for Lost Circulation 


Available procedures for dealing with 
lost circulation can be summarized as 
follows: 

1. Avoidance or correction by the cor- 
rection of drilling practices or mud 
properties. A long list of procedures 








and considerations can be made, but all 
are directed at lowering the pressuré 
on the formations. 

2. Adoption of a drilling method 
such as drilling blind, with or without 
a floating mud cap; drilling under pre: 
sure with the well flowing; or drilling 
with air. 

3. Correction by use of waiting p 
riods — the pulling of the drill pipe into 
the casing and allowing the well to 
stand while the formations, or the for 
mation blocks, adjust themselves 
withstand the new pressure condition 

4. Placement of a soft plug, batch 
of mud thickened with fiber and flak: 
materials, in the loss zone. There is a di 
cided trend away from circulating thes 
materials and to the practice of spot 
ting them in batches as plugs. 

5. Placement of a_bridging-partick 
plug, batches of mud loaded with gravel. 
expanded perlite, ground plastic, wal 
nut shells, or formation cuttings, in the 
loss zone. If possible, some squeez 
pressure is applied. This can sometimes 
be accomplished by blind drilling wher 
the cuttings are carried into and bridg 
in the loss zone. 

6. Placement of a plug that hardens 
or stiffens in the loss zone. Such plugs 
include gel cement, gypsum cement, oil 
base mud, oil-bentonite, and time-set 
ting clay. All may have admixtures of 
thickeners or bridging particles. If pos 
sible, moderate squeeze pressure is ap 
plied to the plug. 

As a broad statement, it can be said 
that watering back to lower the mud 
weight is the universal treatment for 
lost circulation. 


Discussion of Causes 


This section includes discussions of 
the formations that can take whole mud, 
their formation-fluid pressures, and th 
hydrostatic and mechanical pressures 
that are or can be imposed on them. 

The Formations. The formation typ: 
that can take whole mud can be sum- 
marized under three headings: 1, cave 
nous and open-fissured formations; 2, 
coarsely permeable formations; and 3, 
faulted, jointed, and fissured formations. 
Cavernous and vugular beds, reefs, 
gravels, and other coarsely permeable 
formations are generally single sedi- 
mentary units and the geologic correla- 
tions of circulation losses in wells to 
such zones within a field, or even with 
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the management know-how 
of men in the manufacture- 
supply-service industry—men who know what 
it is to work around the clock when a well 
is at stake; who know what it is to walk 
hundreds of miles through barren wastes in 
search for oil formations; who know what it 
is to work mathematical formulas through 
the night in the highly technical services; 
who know what it is to fight for our cus- 
tomers in obtaining supplies when the supply 
is short, to work night and day and travel by 
plane and train and car from coast to coast. 
These are the men who learned their man- 
agement know-how by giving their last 
ounce of brain and brawn in the many emer- 
gencies of the oil industry—and who are 
now heading up the leading manufacture- 
supply-service companies that measure 
their sales to the gigantic oil industry 
in billions of dollars. Because of their 
hard-bought know-how they serve well a | 
hard-driving, demanding industry. Zz 


the technological © 
know-how of 765 — 


scientists, 1840 development en. 


gineers, 445 metallurgists, 855 in. 
spection engineers, 5583 field and 
service engineers—over 9000 men in 
all—with highly specialized, techni- 
cal knowledge, according to the 
estimates from a recent survey. 


the use of plants and 
equipment worth bil- 
lions of dollars in order to supply ovr 
customer, the giant oil industry, with 


supply the . 
when he wants 
the service of some of the keenest: 
minded men in the scientific and in- 


dustrial world. 
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PLOWED BACK IN BUSINESS (4.76%) 


— DIVIDENDS (1.74%) 
dj 


For this service which requires the brains of the smartest manage- 
ment men, scientists and engineers ... which requires fortitude unequalled 
in any other industry .. . which requires men who know not what it is to 
work by the clock . .. for these super requirements necessary to serve 
well a super industry—we get the small average dividend of 1.74% of the 
total income dollar—and the average earnings we plow back into the 


building up of the companies in order to better serve the oil industry 
is 4.76%. 


Our determination to do even better knows no bounds. Our 
vision for the oil industry knows no horizons. Our faith in the 
oil industry in which we live and move, and have our business 
destiny, is so great that we will continue to drive forward 
undaunted by temporary obstacles or set-backs. We will advance 
and expand our manufacture - supply - service industry in order 
to keep ahead of the requirements of one of the world’s most 
dynamic and fastest growing industries — one of the most im- 
portant industries from the standpoint of the strength and 
security of our nation — oil. 


ETROLEUM —QUIPMENT 
UPPLIERS SSOCciaATION 








in a province, should be quite exact. 
Old, weathered surfaces, such as that of 
Devonian in the northern Canadian 
plains, also provide correlatable loss 
zones. Faulted and fissured zones are, 
however, structural in origin and can 
extend across several stratigraphic units. 
In those fields where the loss zones in 
wells have no pattern and are scattered 
both areally and in section, mud loss 
to fissures can be assumed. 

A range of formation permeabilities 
exists from those at one extreme, with 
formation openings large enough to be 
practically unpluggable, to the other 
extreme where the formation face can 
be readily sealed with a cake of mud 
and fiber and flake lost-circulation mate- 
rial. The nature of a loss zone is rarely 
known with certainty, but study of lost- 
circulation occurrences in an area can 
narrow the range of possibilities. 

Coarsely Permeable Formations. The 
order-of-magnitude permeability of a 
granular formation of sufficient per- 
meability to accept whole mud can be 
calculated. An appreciable portion of 
the solids present in natural muds have 
diameters of 70 microns or larger. A 
formation with openings which would 
permit such muds to pass would likely 
have pore diameters three times greater 
than the mud-particle size, or 210 mi- 
crons. It can be shown that the average 
pore diameter, d, in microns, is related 
to the permeability, k, in darcys, and 
porosity, /, in fractional per cent (per 
cent/100) by the following equation: 

d = 5.63 1/1, 
Vk/f 

wherein: 1 is the distance a fluid moves 
in traversing a length, 1,, of the porous 
medium. The ratio 1/1, is always great- 
er than unity and, in general, ap- 
proaches one as permeability increases 
and grain size becomes more uniform. 
For the present calculation, the value 
of 1.3 for this ratio can be used. If a 40 
per cent porosity is assumed for a rock 
with 210-micron diameter pore open- 
ings, the limiting permeability is found 
to be 325 darcys. Muds generally have 
an appreciable sand and fine-cuttings 
content and such particles will bridge 
on a coarser, more permeable formation 
than this. It is recalled that extremely 
few formation-permeability values are 
as great as 3 darcys. 

The circulation of the conventional 
fiber and flake lost-circulation materials 
as a treatment very frequently gives dis- 
appointing or no results. One answer is 
that gravels and similar coarsely per- 
meable loss zones are rare in the sub- 
surface and that serious losses are gen- 
erally to formations with openings of 
relatively large size. 

Faulted, Jointed, and Fissured For- 
mations. There are innumerable wells 
in which lost circulation is experienced, 
where no cavernous or coarsely per- 
meable formations are exposed in the 
open hole and the losses are, plainly, to 
fissures. Fissure systems occur in all for- 
mations — sands, shales, limes, dolo- 
mites — and are not generally confined 
to single beds but can extend across 
several. Spinner and other surveys have 
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established, in the Gulf Coast, that 
losses to fissured shales are as frequent 
as losses to fissured sands. Fissure sys- 
tems are structural in origin rather than 
sedimentary. Fields are known where 
fissure loss zones are related to axial 
faulting and flank wells have little 
trouble; but, in general, correlation with 
known faulting is not evident. 

The writer’s consideration of lost cir- 
culation and the related phenomena of 
pressure fracturing, squeeze cementing, 
and pressure break-through in water 
flooding has suggested the hypothesis”: * 
that the crust of the earth in many fields 
and prospects is faulted, jointed, and 
fissured; and that such fissures are im- 
permeable (will not take mud) at cer- 
tain pressures, but will open and take 
whole mud, i.e., the formation blocks 
will shift slightly when a critical hydro- 
static pressure is exceeded. For the 
present subject, the question can be con- 
sidered academic whether the fissures 
occur naturally or are actual ruptures 
induced by increases in hydrostatic pres- 
sure. This, however, can be important 
and the growing literature on pressure 
fracturing should be reviewed; see, for 
example, references 4 and 5. 

The question is often asked about 
losses to non-cavernous formations, 
“Where does the mud go?” A linear 
fissure 14g in. in width and with a cal- 
culator area of 1 acre centering about 
a well has a volume of 81 bbl and the 
radius is only 118 ft. 

Losses to fissures vary greatly in oc- 
currence. Sometimes a half pit (50-150 
bbl of mud is lost rather suddenly, but 
drilling can continue with no further 
loss. In Gulf Coast wells, using high gel- 
strength muds, losses of mud to forma- 
tion have been noted as circulation was 
started after trips. After two or three 
circulations which reduced pressure on 
the formation by breaking the gel of the 
mud, the lost mud had returned to the 
system. Such squeeze losses are not un- 
common. There are many fields where 
loss of circulation with a 9.7 lb per 
gallon (72.5 lb per cubic foot) mud is 
complete but where, if a 9.5 lb per gal- 
lon (71 lb per cubic foot) mud is used, 
a well can be drilled as if the lost-cir- 
culation problem did not exist. Some 
fissure systems can be sealed by one or 
a series of lost-circulation plugs; others 
are best handled by a special drilling 
method. 

Shallow Losses. In many fields circu- 
lation losses are discussed in two 
groups, viz., shallow and deeper losses. 
In most discussions of shallow losses, 
they are attributed to the unconsoli- 
dated nature of the near-surface forma- 
tions. The writer believes that “unce- 
mented” is a better descriptive term be- 
cause ordinary sands are never uncon- 
solidated, inasmuch as the normal depo- 
sition of sand grains results in an as- 
semblage that is practically in its final 
state with insignificant later compac- 
tion effects. Further, “unconsolidated” 
is an unsuitable descriptive for clays 
and shales. It appears, however, that 
there is a valid point here and that is 
that near-surface formations are gen- 
erally checked and jointed and lost cir- 
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culation can be incurred with only 
slightly excessive pressures. Frequently, 
when the shallow formations are broken 
down, i.e., the joints and fissures are 
opened, the losses are extreme enough 
so that the largest concentrations of 
lost-circulation materials will not plug 
them and recourse is made to such a 
plug as oil-bentonite. In general, these 
losses can be avoided by watering the 
mud to hold low weight, and by the 
control of drilling practices to prevent 
balling-up or packing-off of the drill 
stem to apply the full pump pressure 
to the formations. The shallow forma- 
tions are drilled in big hole with gen. 
erally high drilling rates, and the mud 
velocities in the annulus are low. It is 
possible to pack off the bit in a soft 
formation because the circulation does 
not properly clear the cuttings. In fields 
where these losses occur, a warning re- 
garding them should be posted on the 
bulletin board of drilling wells. 

An example of this type of loss is 
recalled in the North Port Neches field, 
in the upper Texas Gulf Coast. The con- 
tractor’s water well went off production, 
but the drilling crew did not suspend 
drilling and drilled ahead in unce- 
mented sands, The mud weight built up 
rapidly, the last measurement was 11.8 
lb per gallon (88 lb per cu foot), and 
returns were lost. Something over 24 
hours rig time and about $1000 worth 
of purchased clays were required to re- 
gain circulation in this unnecessary oc- 
currence. 

Formation-Fluid Pressures. Reser- 
voir engineers, geologists working with 
problems of migration and accumula- 
tion of oil, and drilling engineers find 
that charts showing depths from surface 
to oil-water contact vs. initial reservoir 
pressure (psig) for various geological 
provinces or areas are of great interest. 
See, for example, Fig. 1 of reference 6. 
Not enough such displays of regional 
formation-fluid pressure gradients are 
available. Frequently, such charts show 
only the subsea depths and pressures; 
and they are, of course, an abstraction 
to the drilling engineer who works with 
the pressure from the surface, both for 
formation-fluid and hydrostatic pres- 
sures. 

A normal-pressure reservoir is defined 
as one with a pressure, measured or cal- 
culated at the oil-water or gas-water in- 
terface, which is equal to the pressure 
of a water column to the surface. Most 
Gulf Coast reservoirs are under a nor- 
mal salt-water column pressure and 
have a depth-pressure gradient of 0.465 
psi per foot. Many West Texas fields 
and those in the foothills belt of Canada 
are also generally normal. It is also 
known that the Spraberry fields of West 
Texas, many Mid-Continent fields and 
those of the Canadian plains have sub- 
normal pressures with gradients ranging 
from 0.24 to 0.38 psi per foot of depth. 
On a world-wide basis, abnormally high 
formation-fluid pressures are very un- 
common. 

Generally, when the fluid level is not 
at the surface the drilling crew will re- 
cord the fluid level whenever drill pipe 
is pulled by noting the wetting level on 
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Famous Web Wilson “Dash Pot” Action 
Full 7” Spring Travel 

Fewer Parts, Less Maintenance 

Shorter Length, Streamlined Design 

A Safety Factor of 4 to 1 





The new 125-ton Hydra Hook was shown for 

the first time at the 1953 I.P.E. in Tulsa—after having 
been field tested for over a year. It combines 

the outstanding features of the “Field Proven” Web 
Wilson Connector Hooks with many improvements, such 
as: the elimination of a top bearing; a completely 
packed off body, to prevent oil leakage and keep the 
dash pot action at peak performance. 

It’s a full 8” shorter and 1,200 Ibs. heavier than its 
predecessor. A dream in streamlining, its additional 
weight and perfect balance make even 

the lightest traveling blocks fall fast and true. 


AVAILABLE NOW -—the 75-Ton and 125-Ton 
READY SOON-—the 200-Ton and 300-Ton 





for additional information write... 


WEB WILS 


LOS ANGELES, CALIFORNIA ° DALLAS, TEXAS ° NEW YORK, N.Y. 
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the drill pipe. This will not always be 
accurate and can be confusing. Running 
through the drill pipe of a float or short 
piece of spinning chain attached to the 
measuring line will accurately locate a 
fluid level. 

Hydrostatic Pressures. In a_ very 
broad way, the commonly used muds 
have densities ranging between 9.5 and 
10.5 lb per gallon (71 to 78.5 per cubic 
foot) with pressure gradients from 0.494 
to 0.546 psi per foot of depth. Clay- 
water muds are three-part systems hav- 
ing gel and’ inert fractions and the fluid 
phase. Generally, the balance between 
these fractions is most easily maintained 
in the 9.5-10.5 lb per gallon weight 
range. Muds of lesser weight need at- 
tention to maintain a fair gel fraction 
with constant watering, and muds above 
10.5 lb per gallon need attention be- 
cause of the high solids-to-water ratio. 

A normal-pressure sand at 10,000 ft 
in thé Gulf Coast will have a pressure 
of about 4,650 psi. If a low-gel mud is 
in use and there are sufficient drilling 
clearances, e.g., 4%4-in. drill pipe in 
97%-in. hole, an overbalance of 300 to 
400 ‘psi is adequate. Thus, a 9.7 lb per 
gallon (72.5 lb per cubic foot) mud can 
be.safely used. If there is no lost-circu- 
lation problem, however, the mud weight 
will be allowed to range between 10 and 
10.5 lb per gallon (75-78.5 lb per cubic 
foot). In southern Oklahoma, some res- 
ervoirs have pressures with a subnormal 
gradient of approximately 0.37 psi per 
foot. Thus, to use approximate round 
numbers, the reservoir pressure is 3700 
psi at 10,000 ft. The commonly used 
mud weighs 9.5 lb per gallon (71 lb 
per cubic foot); its pressure is 4940 
psi at 10,000 ft; and the ordinary well 
drills the deeper zones with an over-bal- 
ance of up te 1240 psi. Because there 
is frequently a lost-circulation problem, 
lower mud weights could be used as it 
is evident that a weight of only 7.9 lb 
per gal (59 lb per cubic foot) would 
provide a 400 psi overbalance. 

In lost-circulation territory, the mud 
weight should, of necessity, be constant- 
ly checked and controlled by watering 
to the lowest value a study of the area 
has shown to be suitable. When a mud 
system is loaded with lost-circulation 
material, drilling proceeds with the 
shale screen bypassed and rapid weight 
increases can result from the re-circu- 
lation of cuttings and control of the 
weight is much more difficult. In many 
cases holding the weight down is dis- 
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regarded because of faith in the efficacy 
of the lost-circulation materials. Occur- 
rences such as the following are not in- 
frequent: A lost-circulation zone is en- 
countered and after considerable mud is 
lost one of the lost-circulation plugs is 
displaced into the loss zone. A fresh bit 
is then run and, using newly made, 
light-weight mud, drilling proceeds with 
full returns; but after further drilling 
circulation is again lost. The drillers 
generally assume that a new loss zone 
was, encountered when actually it was 
the build-up in mud weight whille drill- 
ing that broke down the original zone 
to cause the second loss. 

A new tool to combat lost circulation 
is available, viz., the very low-weight 
drilling fluids made possible by the de- 
velopment of oil-emulsion muds. A 7.8 
lb per gallon (58 lb per cubic foot) 
emulsion mud or an 8.2 lb per gallon 
(61 lb per cubic foot) saturated salt- 
emulsion mud can be built. -The mini- 
mum weight of an oil-base mud is close 
to 7.5 lb per gallon (56 lb per cubic 
foot). 

It continues to be said that oil-emul- 
sion muds are expensive muds; that it 
is cheaper to use a 9.5 lb per gallon (71 
lb per cubic foot) bentonite and chemi- 
cal mud and accept the costs of lost 
circulation than it is to use a 9.0 or 8.5 
Ib per gallon (67.5 or 63.5 per cubic 
foot) emulsion mud. There is strong 
opinion, however, that the emulsion 
muds will prove to be cheaper because 
of faster drilling rate and longer bit 
life. Data are accumulating that the low- 
solids emulsion muds are even faster 
drilling fluids than water. Also, inas- 
much as they do not take up solids as 
do clay-water muds, oil-emulsion muds 
are probably cheaper to maintain than 
the comparable but higher weight, clay- 
water muds. 

Mechanically Imposed Pressures. 
W. C. Goins and associates presented in 
March, 1951, their paper, “Down-the- 
Hole Pressure Surges and Their Effect 
on Loss of Circulation”’ (see also ref- 
erences 8, 9, 10.) The work reported is 
widely recognized as a notable contribu- 
tion to the drilling art. By means of 
pressure recorders mounted in the drill 
stem, the magnitudes of pressure surges 
developed while running drill pipe at 
different rates, from opening the pumps 
quickly or gradually, from spudding 
with the pumps running, were meas- 
ured. It also was evident that ‘running 
in with a plugged bit or with a float in 


the drill stem increased the pressure 
surges and that pumping with a balled. 
up bit and drill collar threw the full 
pump pressure on the formation. Con. 
sideration also indicates that the clear- 
ance betwen drill pipe and casing or 
hole is important. Larger clearances 
minimize both the pressure reductions 
in withdrawing the drill pipe (swab- 
bing) and the pressure increases 
(surges) in running and handling the 
drill pipe. The extent of the measured 
pressure surges are best realized in 
terms of increased mud density. Rapid 
running in of the drill pipe gave surges 
equivalent to an increase in mud weight 
of 1.3 per gallon (10 lb per cubic foot). 
Spudding with the pump running gave 
surges equivalent to an increase in mud 
density of 2.3 lb per gallon (17 lb per 
cubic foot). When the pump was kicked 
open to start circulation, surges equiva- 
lent to an increase of 0.36 per gallon (3 
lb per cubic foot) in mud density were 
noted, as compared with the pressure 
when the pump was opened gradually. 
It is also evident that reduction of pump 


pressure to decrease the annular véloc-: 


ity will lower the pressure on the forma- 
tions. 

After this study was made, its teach- 
ings were applied to a new well in the 
Texas Gulf Coast. Oil-emulsion mud 
was used to eliminate balling-up and to 
secure a low-gel, stable mud. Increased 
clearances were secured by use of 
streamlined drill pipe and the elimina- 
tion of the rubber casing protectors. A 
no-spudding rule was enforced, as was 
a requirement for gradual opening of 
the pump after the kelly was lowered to 
near bottom. No drill-pipe float was 
used and the stands were lowered at 
about 40 sec per stand rather than the 
common 11 to 15 sec per stand. The 
well was completed without a single cir- 
culation loss, as compared with 79 losses 
in the three prior wells in the same field. 

Many wells can be recalled where 
circulation has been continuous until a 
certain round trip when, the fresh bit 
on bottom, returns could not be secured. 
Such losses are probably caused by the 
effect of the pressure surges while run- 
ning in or in starting the pumps. 

As stated, a difficulty in studying lost 
circulation is that in many fields there 
is no pattern to the location of the loss 
wells; they are simply scattered over 
the field. Many of these losses can be 
attributed to mechancially imposed pres- 
sures, and educational programs with 
the drilling crews will correct them. In 
the past two years, very encouraging 
understanding and cooperation from 
company and contract crews have devel- 
oped along these lines. 

Location of Loss Zone. It is evident 
from the foregoing that it is often 
of prime importance to locate the 
loss zone in a well. An upper zone 
drilled with full circulation can be later 
broken down or a successfully treated 
zone can later fail. The location can be 
made® with temperature, spinner, or 
resistivity-temperature (hot-wire) sur- 
veys. These surveys are not entirely 
satisfactory as mud must be pumped 
into the loss zone while running them, 
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. ee =| THE 
WILSON HYDRAULIC PULLING TOOL 
PLUS THE 


WILSON HIGH PRESSURE SERVICE PUMP 





Here is a service combination that can't be beat—a 
Hydraulic Pulling Tool that you can't stick in the hole 
and a high pressure Pump at a reasonable charge. 

The Wilson Hydraulic Pulling Tool is the ‘‘safest 
tool you can run. There are no ‘‘J”’ slots; it is not neces 
sary to rotate and no matter how hard the Pull on the 
‘“fish’’ no additional thrust is applied against the casing 
with the Anchor slips. 

The small, powerful pump (pictured above) is trailer 
mounted and rented at a fraction of the fee generally 
charged for pumping service. 

On your next Pulling Job—contact the nearest Wilson 
Supply Store—or phone the ‘Fishing Tool Division 
Wilson Supply Company, 1301 Conti Street, Houston 
Texas BL-0471—CA-6329.. 








& 
THIS SERVICE ALSO AVAILABLE THRU: 
D & W TOOL CO. J & K TOOL CO. 
= 4 Corpus Christi, Texas Odessa, Texas 
te BOWEN FISHING TOOL CO. 
~ Santa Fe Springs, Calif. 
WILSON SUPPLY COMPAN 
Gan Saves | 1301 Conti St. (Corner of Walnut) Sales Offices 
TEXAS: Alice, Corpus &......., Victoria, Bay DALLAS, TEXAS 
City, Columbus, Barkers Hill, Liberty, Beau- HOUSTON TULSA, OKLA. 
mont, Kilgore, Monahans. ’ SHREVEPORT, LA 
LOUISIANA: Lake Charles, New Iberia, TEXAS pithbisih's 
Houma, Harvey, Shreveport. NEW ORLCANS, LA. 
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and their interpretation is frequently 
inconclusive; but, nevertheless, their 
successful application must be consid- 
ered. 


Discussion of Procedures 


When the analysis of the lost-circula- 
tion problem at a well location has pro- 
ceeded through the review of the nature 
of the zone and the pressure conditions, 
a procedure or sequence of procedures 
best suited to the problem should be 
selected. 

Special Drilling Methods. There is no 
way to successfully plug a highly caver- 
nous or open-fissured zone to permit 
conventional rotary drilling. Examples 
of this would be the drilling into a 
cavern like the Carlsbad in New Mexico 
or an abandoned coal mine, as has hap- 
pened in Illinois. The method of blind 
drilling, where water is pumped down 
the drill pipe to cool the bit and carry 
the cuttings into the loss zone and no 
returns are secured at the surface, has 
been developed for these conditions. An 
important variation is the use of a float- 
ing mud cap when drilling blind. Gen- 
erally, each such loss zone is cased off 
after penetration. A recent paper’ de- 
scribes these drilling procedures in 
Saudi Arabia and states that their adop- 
tion was the chief cause for the reduc- 
tion in average drilling time from 120 
days to 40 days. As much as 20,000 bbl 
per day of water are pumped down the 
drill pipe to cool the bit and carry the 
cuttings into the loss zone. It is noted 
that the floating mud-cap method re- 
quires careful balancing of formation- 
fluid pressures with drilling and hydro- 
static pressures. 

Recently, blind drilling in several 
wells in the Denton field, New Mexico, 
has successfully penetrated an apparent- 
ly unpluggable zone occurring below 
9500 ‘ft. In one case, the cuttings rather 
quickly bridged in the loss zone to give 
partial returns. After some additional 
drilling, a gel-cement plug was squeezed 
into the loss zone, and full returns were 
then secured during the further drilling 
to some 12,000 ft. 

One objection to blind drilling in 
prospect wells is the absence of forma- 
tion samples. This can be partially alle- 
viated by the securing of occasional con- 
ventional cores. 

A related drilling method is to drill 
under pressure, pumping water or oil 
down the drill pipe, and permitting the 
formation fluids to flow from the an- 
nulus. 

Floating mud-cap drilling has been 
used in only one field in the United 
States, viz., Sunniland, Florida. Seven 
or eight wells were so drilled and then 
the use of a low-pressure drilling head 
with the well flowing was adopted. This 
latter method has been used where ar- 
tesian flows have been encountered in 
shallow beds. The balance between mud 
densities which cause loss or permit flow 
can be very close at shallow depths. 

Where serious lost circulation occurs 
in formations located above the water 
table, air drilling’? has proved very 
successful for drilling the surface hole. 

Waiting Periods. In many areas mere- 
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ly allowing a well to stand without 
pumping seems to permit the formations 
to adjust themselves to new pressure 
conditions and to allow full returns after 
the waiting period. One operator, in a 
Gulf Coast well, made the following 
tests’? of this time factor: 

Waiting period, 

hours » 2.8. 4.4 
Casing pressure at 

which formation 

took mud, psi 350 275 150 150 525 
Effect of waiting is probably most 
notable in the Gulf Coast but it is also 
taken advantage of in North Texas and 
other areas. 

The formations frequently strengthen, 
as regards mud losses, on exposure to 
mud and the drilling operation. For ex- 
ample, in a well in coastal Louisiana 
which was drilling with a 15 lb per gal- 
lon (112.5 lb per cubic foot) mud be- 
low a protective string, a pressure test 
was made to see whether a 17 lb per 
gallon (12.5 lb per cubic foot) mud 
could be circulated; the formation took 
mud at the imposed pressure. Drilling 
was then continued with the 15 lb per 
gallon mud for some 200 ft at which 
time the mud was slowly weighted up 
to 17 lb per gallon. This was accom- 
plished and drilling continued without 
loss. The practice of “pressure condi- 
tioning,” i.e., the imposition of pump 
pressures to determine whether higher 
weight muds can be circulated is not 
generally deemed helpful because it dis- 
regards this increase of strength with 
exposure. 

In a recent well in a coastal Louisi- 
ana field, there were five losses while 
drilling with a 17.0 lb per gallon (127.5 
lb per cubic foot) mud below a protec- 
tive string. The first three were cured 
by pulling into the shoe and letting the 
well stand 8 hours. The fourth loss did 
not clear up after a waiting period and 
a “soft plug,” a batch of mud equal to 
twice the volume of the open hole and 
loaded with about 15 lb per barrel of 
fiber and flake material, was equalized 
on bottom. Drill pipe was pulled into 
the casing, the well allowed to stand 8 
hours, and complete circulation was 
then secured. The lost-circulation mate- 
rial was not screened out but was circu- 
lated and a fifth loss occurred, probably 
the result of excessive pressure caused 
by the circulation of this material. A 
waiting period cured this final loss. 

The mechanism by which a waiting 
period or exposure to the drilling opera- 
tion strengthens loss zones is obscure. 
Sometimes a balled-up bit and drill col- 
lar are pulled and the cause is, there- 
fore, removed. Generally, however, it is 
believed that the liquid mud entering 
fissures becomes dehydrated or thickens 
with time and serves as a gasket to 
strengthen the zone. This latter explana- 
tion also serves as an explanation of 
the success of “soft plugs,” batches of 
mud loaded with fiber and flake mate- 
rial, when displaced into fissures. 

Lost-Circulation Plugs. Neat cement 
has no place as a lost-circulation plug 
because its density is high, above 16 lb 
per gallon (120 lb per cubic foot). It 
is very fluid and lacks gelling or angle- 


of-repose properties. A long column of 
such a fluid in the drill pipe in a wel] 
which has lost returns with a light. 
weight mud, drops with high velocity 
and is likely to do nothing but make 
the loss zone more open. 

Gel-cement plugs have been used for 
over 20 years in attempts to plug loss 
zones. Their main application is where 
the loss zone is at bottom, as with the 
Devonian losses in the Canadian plains, 
There are a number of reasons why gel 
cement is an unsatisfactory plugging 
agent. The density is relatively high, 
about 14 lb per gallon (105 lb per cubic 
foot) is the minimum; it contaminates, 
both in placement and while drilling 
out, all drilling fluids except the lime 
muds; in placement there is always the 
possibility of sticking the drill pipe and 
the plugs are, therefore, rarely squeezed; 
in drilling out there is always the pos- 
sibility of losing the hole by side-track- 
ing the plug. Another unsatisfactory 
plug is the sodium silicate-clay plug 
which is an expensive, difficult plug to 
place and has never been widely used. 

The effect of mud contamination from 
drilling cement should be further con- 
sidered. When a gel-cement plug has 
been displaced to a loss zone and a good 
fill-up secured, the upper part of the 
plug will be drilled out with full re- 
turns. Often, however, as the bit nears 
bottom returns are lost and it is usually 
assumed that the zone was not fully 
sealed. In many instances, however, the 
second loss should be attributed to the 
increased pressure resulting from pump- 
ing out a long column of thickened, 
cement-contaminated mud. Oil-bentonite 
or time-setting clay plugs do not have 
this disadvantage. 

It should not be concluded, however, 
that a gel-cement squeeze is not some- 
times an important lost-circulation cor- 
rective. Cannon! has described such an 
application in a 16,255-ft East Texas 
well having more than 11,000 ft of open 
hole, a high-pressure sand “kicking” 
from bottom, and lost returns. Some 
successes with “burlap plugs” have re- 
cently been reported in the Rocky 
Mountains. Squares of burlap or canvas, 
one or two feet on a side, are rolled up 
and lubricated into a gel-cement plug 
through a lubricator located between the 
well head and cementing truck. The 
cloth can be considered to be reinforc- 
ing material and to increase the angle- 
of-repose property. 

In the past two years, three new 
types of plugs have been developed. 
These have low densities, will not stick 
drill pipe, and do not contaminate drill- 
ing fluids. Oil-base mud of certain types 
will thicken immensely when contami- 
nated with water or drilling mud. Dis- 
placement of about 5 bbl into a loss 
zone, where it thickens on mixing with 
mud and formation water, is a useful 
lost-circulation corrective. Diesel-oil 
spacers ahead of and behind the oil- 
base mud could be used, but in most 
applications are omitted. The diesel or 
crude oil-bentonite (approximately 300 
lb of bentonite suspended in each bar- 
rel of oil) plug®-® is a similar plug. The 
mixture is very fluid when being dis- 
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placed; but when formation water and 
drilling mud contaminate and mix with 
it, the material thickens to resemble 
modeling clay. Diesel-oil spacers are 
generally used with these plugs. The 
time-setting clay plug is also a recent 
development and is well described in 
reference 14. This plug has rather 
quickly come into wide use and many 
successful applications have been re- 
ported. 

Just how strong such plugs are or, 
for that matter, what strength is re- 
quired of a lost-circulation plug is not 
known. Some preference for gel cement 
because of higher strength will con- 
tinue, but this should not be a controll- 
ing factor in the selection of a plug. 

Soft Plugs and _ Bridg ng-Particle 
Plugs. The commercial lost-circulation 
materials are generally well known and 
may be classified in two groups, viz.: 


l. Fibers and flakes 


a. Plant, wood and bark, and syn- 
thetic fibers. 

b. Animal fibers such as wool linters 
or leather fibers. 

c. Cellophane and cork flakes. 

d. Mica. 

2. Bridging particles (some are sized) 

a. Expanded perlite’® and coated 
coke fragments. 

b. Fragmented, set plastic and wal- 
nut shells. 

c. Gravel pebbles. 


Howard and Scott,‘ in a recent paper, 
present experimental work with a stim- 
ulated fissure apparatus connecting the 
concentration in mud of the two types 
of lost-circulation material with the 
width of fissures at which seals across 
the face of the fissure (not within the 
fissure) can be accomplished.* Their 
work indicates that a concentration of 
about 14 lb of flake or fibrous material 
per barrel of mud will bridge over fis- 
sures with widths up to 0.10 to 0.12 in. 
Increased concentrations will not bridge 
on fissures of greater width and simply 
pass through. The critical concentration 
with a bridging-particle material was 
about 20 lb per barrel, and the critical 
width of fissure was between 0.18 and 
0.20 in. When a serious loss is encoun- 
tered, a good present practice would be 
to mix 50 to 150 bbl of mud near the 
pump suction, to a concentration of 14 
lb per barrel, of a mixture of three of 
the fibrous and flake materials or to a 
concentration of 20 lb per barrel of ex- 
panded perlite, and then displace it to 
the loss zone as a plug. Such treatments 
can be repeated several times to insure 
that the batch of loaded mud has been 
displaced into the loss zone. If circu- 
lation is not established, recourse must 
then be made to a plug of the type that 
stiffens in the loss zone. If circulation 
is regained, the shale screen should be 
used to remove any of the lost-circula- 
tion material which has joined the cir- 
culating mud. 

Change of Method — Plugs to Blind 
Drilling. A recent well in the Denton 
field, New Mexico, fought a loss zone 
occurring near 10,000 ft for 53 days 
with no success. A great number of 


*Chart of these results is included as Fig. 1. 
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plugs of many types, utilizing a total of 
9000 sacks of cement and large quanti- 
ties of other materials, were placed with- 
out effect. The fluid level stayed at 1000 


_ to 1400 ft throughout. Blind drilling 


was then resorted to; and, after drill- 
ing a few hundred feet, 7-in. casing was 
cemented. 

In a more recent well in Denton, a 
complete loss occurred at 9750 ft which 
was cured with five gel-cement and oil- 
bentonite plugs after the pumping away 
of 20 tons of bulk fiber and flake mate- 
rial had no effect. Drilling continued 
and another loss zone was encountered 
at 10,494 ft. Twenty-one varied plugs 
were‘placed and some drilling was done 
to 10,550 ft, but circulation was never 
regained. Blind drilling with water was 
then commenced, and within 12 hours 
partial returns were secured. Drilling 
continued to 11,300 ft with seepage 
losses of from 10 to 20 bbl per hour, 
which the circulating of fiber and flake 
material did not decrease. A combina- 
tion oil-bentonite and gel-cement plug 
was then squeezed into the loss zone, 
whereas previous plugs had gone away 
under vacuum. The plug was then 
drilled out and drilling continued to 
12,100 ft with full returns. 

It seems clear that the cuttings ris- 
ing from the bit and carried into the 
loss zone bridged and closed the loss 
zone nearly completely. This occurrence 
raises the question whether a more prac- 
tical procedure than long-continued 
blind drilling would be to drill blind 
through the zone (in the foregoing ex- 
ample to, say, 10,550 ft) and then dis- 
place through open-ended drill pipe in 
a thick gel-mud vehicle a quantity of a 
selected particle-size range of pea 
gravel, fragmented plastic, and walnut 
shells. Of course a great many such 
plugs have been used, but their record 
of success is not great and two sugges- 
tions are therefore made: (1) that they 
be displaced from below the loss zone 
so that velocities are decreased in travel- 
ing up the annulus and out into the 
loss zone; and (2) that larger quanti- 
ties of bridging particles contained in 
the larger amounts of mud be used 
than in older treatments. 

A conclusion as to change of method 
can be drawn from the foregoing well 
history: (1) Soft plugs, large quantities 
of bulk fiber material had no success; 
and, as this is true generally in this 
field, this plug should not be tried. (2) 
Hard plugs, five oil-bentonite and gel- 
cement plugs successfully sealed the 
zone at 9,750 ft. Therefore, a reasonable 
number of such plugs should be used 
as a first effort. (3) If these plugs are 
not successful, blind drilling should be 
tried. It would seem that engineered. 
bridging-particle plugs should then be 
tried after only a short interval of blind 
drilling. 

Circulation of Lost-Cirenlation Mate- 
rials, or Pretreatment. .Howard and 
Scott* report tests in shallow simulated 
wells indicating that pretreatment, the 
addition to the circulating system in ad- 
vance of loss of quantities of bridging 
materials, permits the imposition of 
considerably higher pressures on the 
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formation before a breakdown or frac- 
ture occurs. This appears to be a du- 
bious procedure with both low-solids 
and high-solids muds. Circulating lost. 
circulation materials requires that the 
mud bypass the shale screen. With the 
low-solids lightweight muds of the inte- 
rior United States, bypassing the screen 
permits quick build-up of solids to in. 
crease weight and cannot, therefore, be 
tolerated. Certainly, any increased mud 
weight will contribute to losses. With 
high-solids muds, the addition of lost- 
circulation material will increase pres- 
sure against the formation because of 
thickened mud cake, increased viscosity 
gels, and increased balling tendencies, 
Fine wood fiber or fine mica in concen- 
trations of 1 to 5 lb per barrel of mud 
are recommended for pretreatment be- 
cause they will pass through shale 
screens. It is difficult, however, to be- 
lieve that such fine materials at such 
low concentrations can have any bene- 
ficial effects. 

More recent work® by the same re- 
search group on multiple pressure frac- 
turing shows that an induced fracture 
may often be readily sealed by the dis- 
placement to it of a batch of mud thick- 
ened with bridging particles. Thus the 
use of bridging-particle plugs provides 
a way of “eating the cake and having 
it too.” The circulation of heavy con- 
centrations of lost-circulation material, 
with its attendant bad effects, can be 
omitted; and, if a fracture is induced, 
it can be remedied by the spotting of 
a batch of loaded mud. 

Lost-Circulation Materials. From the 
preceding two sections the suggestion 
is plain that a completely new evalua- 
tion should be made by the drilling in- 
dustry of the use of these materials for 
combating lost circulation. For exam- 
ple, the citing of successful applications 
of these materials in wells which were 
drilled without any control of the drill- 
ing practices which cause large surge 
pressures or were drilled with muds 
having a density to give, for example, 
1,250 psi overbalance on the loss zone, 
would seem to be purely defensive. What 
is needed is to collect new experience 
with these materials in wells using the 
minimum proper mud weight and con- 
trolled drilling practices. It seems when 
the facts are developed that the use of 
these materials will be much restricted 
as compared with the present. 

Lost Circulation in Leduc Field. This 
great field is practically drilled up, but 
some observations there may have ap- 
plication in other fields. In wells lo- 
cated in the east flank area, the drilling 
fluid was generally pretreated with saw- 
dust before entering the vugular De- 
vonian formation. In general, this was 
successful and less than 24 hours rig 
time was consumed with mud losses. 
Wells drilled in the central portion of 
the field frequently lost about 48 hours 
rig time in displacing mud loaded with 
sawdust and other lost-circulation mate- 
rials in to the loss zone. Wells situated 
along the west face of the reef fre- 
quently had real lost-circulation difficul- 
ties which required much more than 48 
hours to clear up. In these wells the 
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dropping of gel-cement plugs was re- 
sorted to; this procedure is detailed in 
reference 1, p. 78. The common mud 
weight in the field was 10.5 lb per gal- 
lon (78.5 lb per cubic foot) and the De- 
vonian was under a subnormal pressure 
gradient of about 0.37 psi per foot and 
the overbalance was of the order of 
800 psi. Inasmuch as an 8.5 lb per gal- 
lon (63.5 lb per cubic foot) mud would 
give about 325 psi overbalance, it would 
appear that decreased mud weights might 
have nullified or minimized the more 
difficult lost circulation occurrences. 

Drill’ng with Water. Much West 
Texas drilling is done with water be- 
cause it is the cheapest and fastest drill- 
ing fluid. It is understandable that losses 
to the formation can be continuous and, 
for example, a loss of 15 bbl per hour 
is not considered serious. When losses 
increase, a leather fiber’® circulated in 
the drilling fluid has an outstanding 
record of success. An older treatment 
is to suspend scrap cellophane in the 
fluid. Also, the oil-base, oil-bentonite, 
and time-setting clay plugs have been 
used with success in seepage-loss zones. 

Casing Cementation. A most annoy- 
ing type of loss is that where it is dis- 
covered, after much rig time has been 
consumed, that the lost mud is travel- 
ing back of surface or protective casing 
because of a channeled cementation. In 
any lost-circulation territory the use of 
the scratcher-centralizer-reciprocation 
technique for cementing both surface 
and protective casings seems justified. 

A special type of lost circulation is 
the failure to secure proper fill-up in ce- 
menting casing because the cement goes 
out into the formation rather than rising 
in the annulus. The universal solution 
is to use lighter weight cement slurries. 
A good, neat cement slurry will weigh 
at least 16 lb per gallon (120 lb per 
cubic foot) ; one with a high bentonite 
concentration about 13 lb per gallon 
(97.5 lb per cubic foot); and current 
work is being carried on with expanded 
perlite and pozzolans as additives to gel 
cement to yield a density measured at 
atmospheric pressure as low as 10.5 lb 
per gallon (78.5 lb per cubic foot). 
Pressure increases the density of per- 
lite-gel cements and they are generally 
used, therefore, only for surface-string 
cementation. 

Simultaneous Lost Circulation and 
Blowout. Occasionally a well drills into 
a high-pressure zone with an insufficient 
mud weight and returns are lost while 
weighting-up the mud. Generally, the 
only satisfactory procedure is to plug 
off the high-pressure sand and then a 
string of casing can be set to exclude 
the loss zones. The placing of a barites 
or cement plug may be required to shut 
off the high-pressure zone and the pro- 
cedures and considerations for this are 
set out in reference 1. Barites plugs 
have been chiefly used in the Gulf Coast, 
but they should be kept in mind as a 
useful tool in any area. 

Losses in the Gulf Coast. It is com- 
monly accepted that the deeper a sur- 
face or protective casing string is set, 
the higher will be the mud weight that 
can be circulated without loss. General- 
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ly, no heavier than a 14.5 lb per gallon 
(108 lb per cubic foot) mud can be cir- 
culated in a deep well which has only 
1500 to 3000 ft of surface pipe. Losses 
at lower weights than this are encoun- 
tered often enough. No very successful 
way has been found to strengthen these 
long sections of open hole so that higher 
mud weights can be carried. Fortu- 
nately, normal-pressure zones can be 
safely drilled with mud weights from 
9.7 to 10.2 lb per gallon (73 to 76 |b 
per cubic foot). If circulation is lost 
with a higher-weight mud, one proce- 
dure is to lower the mud weight to that 
which will circulate and to drill ahead 
to just above the first abnormal pres- 
sure sand and cement protective casing. 
The setting of protective casing at 9000 
ft or deeper generally permits the cir- 
culation of 16 to 18 lb per gallon (120 
to 135 lb per cubic foot) muds. 

If a generalization must be made as 
to the location of loss zones in Gulf 
Coast well, it can be said that they are 
never, or rarely, at bottom and in gen- 
eral are close to the last casing shoe. 

When circulation is lost while drill- 
ing below a protective string with high- 
weight muds, the fluid level generally 
remains at the surface and the pres- 
sure in the annulus required for circu- 
lation, therefore, causes the loss. This 
pressure depends upon the clearances, 
the viscosity of the mud, and the rate 
of circulation. Where high-weight muds 
are to be used, as large clearances as 
possible should be provided, the mud 
should be a lime-emulsion mud for low 
viscosity and gel strength, and should 
have the minimum safe weight. If losses 
occur, circulation should be at reduced 
rates even though the drilling rate is 
slowed. The rig should be handled to 
avoid all pressure surges. Waiting pe- 
riods should be used as a first treat- 
ment. Then displacement of one of the 
lost-circulation plugs should be under- 
taken. Lost-circulation materials should 
not be circulated in the mud. 

Losses in Clam Lake Field. This field 
is situated on upper Texas Gulf Coast, 
on a medium-depth salt dome and the 
normal fault pattern common to such 
structures is prominent. A recent well 
with surface casing at about 1000 ft, 
drilled with a lightly treated 9.8 lb per 
gallon (73.5 lb per cubic foot) mud to 
about 4100 ft, which was at or near 
the intersection of two prominent faults, 
when circulation was lost and the fluid 
level dropped some hundreds of feet. 
Apparently, the drop in fluid caused 
some uncemented sand near the casing 
shoe to fall in and freeze the drill pipe. 
Another well indicated that this occur- 
rence could recur and additional wells 
in the faulted area have, therefore, been 
drilled below the surface string with 
light concentration, 4 to 6 lb per barrel, 
of fiber and flake material in the 9.8 
lb per gallon mud. Such treatments can 
be considered as insurance and, being 
of low concentrations, are inexpensive 
and do not interfere with drilling. 


Conclusion 


When a well is being planned, the 
possibilities of lost circulation should be 
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considered and the circumstances of the 
loss or losses and procedures used in 
similar wells in the vicinity should be 
studied. A program to properly handle 
the lost-circulation occurrences can 
then be prepared. Important considera- 
tions in preparing such a program are 
the use of the minimum safe mud 
weight; the handling of the rig to avoid 
all pressure surges; any possible bene. 
fits should be taken from waiting pe- 
riods; lost-circulation material should 
not be circulated except with well-un. 
derstood conditions; lost-circulation 
plugs should be selected of the type 
most likely to succeed under the indi- 
cated conditions; and, finally, special 
drilling methods should be instituted 
after other procedures have been given 
a reasonable number of applications. 
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headquarters 


for pressure control 
equipment! 


Why Shaffer 


No matter what your requirement in pressure contro! 


equipment—Cellar Control Gates, Blowout Preventers, Casing 
_and Tubing Heads, Flow Beans, or other equipment for con- 
trolling pressures in modern drilling and production operations 
—nowhere else will you find as complete a selection of such 
equipment as at Shaffer. 


For example, in Cellar Control Gates alone, Shaffe: 


provides a choice of Hydraulic or Mechanical types—and in 


each type a choice of Double or Single design. Also, you get a 


Shaffer Hydraulic Cellar Control Gates 


> Available in both Double (illustrated) and Single types. 


> Both types are amazingly compact. 


.Double (with two ram 


compartments unitized into one body) is only 30” high in sizes 
as large as 1336” (12” Series 900) ...Single is only 18%” high 
in same size. Smaller sizes even less! 

» Unmatched simplicity in changing rams—simply unbolt two 
doors, change rams, close and bolt the doors. Rams are auto- 
matically aligned as doors are bolted shut! 


» Completely Enclosed Design.. 


ment Bottoms.. 


. Direct Hydraulic Drive.. 


. Quick-Draining Compart- 
. these and other 


exclusive features make Shaffer Hydraulic Cellar Control 
Gates the outstanding choice for all types of drilling condi- 
tions. 


Be sure to get the complete story on this Shaffer product before 


you buy any cellar control gates. Available in a full range of 
sizes and pressure ratings! 


SHAFFER LANDING, ore 

AND TUBING HEAD 

—meet every  engment for mod- 
ern compact casing and tubing 
suspensions. 


> Available in various types and 
Packing arrangements. Base 
Heads and Combination Base, Cas- 
ing and Tubing Heads are avail- 
able for combining several units 
into one where space is at a pre- 
mium. 
Shaffer provides a full line of mod- 
ern Tubing Heads, Multiple Zone 
Hook-Ups and other equipment to 
complete your pressure control 
installations. 





SHAFFER ADJUSTABLE 

FLOW BEANS 

—the pioneer adjustable flow bean, 
still unequalled in operating fea- 
tures. 


> Available with Conical, Micro and 
electrically-heated Thermo Tips ir, 
both regular and hard metal de- 
signs to meet various drilling, 
production and refinery applica- 
tions. All popular sizes—in both 
flanged or screwed connections. 


choice of two different types of Blowout Preventers . . . of many 
different types of Landing, Casing and Tubing Heads . 
even Shaffer Flow Beans are available with three different 
types of tips to meet your particular needs. Best of all, every 
Shaffer product is backed by over a quarter-century of pressure 
control dependability and experience! 


. .and 


Only Shaffer provides such pressure contro! advance- 
ments as outlined below... 





SHAFFER MECHANICAL CELLAR 

CONTROL GATES 

>» Available in both Double (illus- 
trated) and Single types for ef- 
fective operation by an air motor 
drive utilizing the air supply avail- 
able at most rigs—plus manual 
stand-by protection! 


Even in sizes as large as 1334” 
(12" Series 900) the Double type 
requires less than 29” cellar 
height, the Single less than 1714""! 


Rams are changed by simply re- 
moving one end cover. .. Quick- 
Draining Ram Compartments 
provide no place for detrimental 
mud accumulations...many other 
unique features make these gates 
outstanding in their field. 
Wherever your operations call for 
mechanically-operated cellar con- 
trol gates, Shaffer has the most 
advanced design available! 
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SHAFFER COMBINA 

ROTATING BLOWO 

VENTERS AND STR 

—combine in one unit every neces 
sary feature for complete press 
control while drilling. 
Maintains continuous seal a 
any element in the drill str 
pipe, couplings, kelly, drill cc 
etc.—automatically, whet 
string is rotating, being raised 
lowered, or is stationary 

> Can be used with any sta 
kelly (square, hexagonal or 

tagonal)—and any type of 

pipe (coupled, upset or flush 

special drill string equipment 

needed! 

Quick-Releasing Bonnet per 

passing bits, reamers, other 

diameter tools through the 

quickly and easily. 

Available in two types and 

complete range of sizes, nothing 

else equals a Shaffer Preventer for 

complete pressure control while tt 

drill string is in the well! 
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Do You Have Complete Details on 

SHAFFER FISHING TOOLS? 

Besides leadership in pressure contro! equipment! 
Shaffer also provides similar unique advantages 
fishing tool equipment—advanced tools that combine 
several tools into one, tools that feature field-prover 
operating safety found nowhere else. Write for 
descriptive literature! 


Write for your free copy of the new Shaffer Catajog 
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Gas-Oil Ratio Control In Thin Oil Columns’ 


Greater ultimate recovery promised by installation 


of flow intermitters in high gas-oil ratio wells 


ROBERT C. RANDLE and JACQUES H. MARCHAL* 


Abstract 


The authors define thin oil column oil 
reservoirs, state their characteristics and 
the main problem encountered in their 
production; control of the flow of free 
gas through the oil reservoir. 

Unitizat‘on and overall management 
of the pool is advocated as the only real 
solution to the problem. 

When unitization cannot be achieved, 
control should be exercised through 
management of the gas-oil ratio of indi- 
vidual wells. The authors report on their 
experience in this field. Examples are 
given to illustrate the degree of success 
that has been obtained through the use 
of intermittent flow devices. The gas-oil 
ratio cannot be reduced permanently 
but, in most cases, the differential pres- 
sure will be lowered; the natural reser- 
voir energy will be used more effi- 
ciently, the period of minimum penalty 
in allowable extended and the ultimate 
recovery from the well increased. 


Berone discussing some of the par- 
ticular problems encountered in pro- 
ducing thin oil columns, it is important 
to know what is meant by the term “thin 
oil column” as used in this paper. The 
definition to follow is not intended to 
apply to all uses of the term, but rather 
to restrict and limit its meaning so that 
it can be used without further qualifica- 
tion throughout this discussion. 

A thin oil column will be defined as 
an oil reservoir presenting the following 
characteristics: 

1. The oil reservoir appears as a ring 

or a part of a ring around, and in 
communication with, a relatively 
large gas cap. 
Gas-cap drive is the major source 
of energy, with solution drive 
existing as a minor driving me- 
chanism; water drive may be pres- 
ent but its effect is always negligi- 
ble compared to that of the gas 
cap and the solution gas. 

3. The major production problem is 
the control of the flow of gas 
through the reservoir. 

Thin oil column reservoirs can be 

classified according to four of their 
most important characteristics: 
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1. The ratio of the original acre-feet 
of the gas cap to the original acre- 
feet of the oil reservoir. 

2. The distance from the gas-oil con- 
tact to the water-oil contact and 
the dip of the structure. 

3. The thickness of the sand. 

4. The original bottom-hole pressure 
at the gas-oil contact and the solu- 
tion gas-oil ratio. 

These characteristics are related and 
one may vary quite widely as long as 
the others vary accordingly. For ex- 
ample, a reservoit may still be a thin 
oil column if the ratio of acre-feet is 
only one; but, in this case, the distance 
between contacts must be at a minimum. 
probably no more than one location 
wide. 

The group of reservoirs from which 
the examples appearing in this paper 
were obtained have the following gen- 
eral characteristics: 

1. The ratio of the original acre-feet 
of the gas cap to the original acre- 
feet of the oil reservoir varied 
from one to seven. 

2. The distance from the original gas- 
oil contact to the original water- 
oil contact varied from 500 to 
2500 ft when projected from a 
sand dipping an average 300 ft 
per mile. 

3. The thickness of the sand varied 
from 20 to 80 ft. 

1. The original pressure at the gas- 
oil contact and the solution gas-oil 
ratio varied respectively from 2800 
to 3700 psi and from 700 to 1000 
cu ft per barrel. 

These sands are all Frio sands of Oli- 
gocene age, having an average porosity 
of 25 to 30 per cent and an average per- 
meability ranging from 100 to 400 md. 


Primary Production History of a 
Thin Oil Column Reservoir 

The existence of a relatively large gas 
cap indicates that the oil is saturated 
and the bubble point is at the original 
pressure; this fact controls the entire 
production history of such a reservoir 
under competitive primary operations. 

The history of a typical reservoir of 
this type can be briefly summarized as 
follows: 

As soon as the first barrel of oil is 
produced, the bottom-hole pressure 
starts declining, the gas cap expands, 
and the gas-oil contact starts moving to- 


ward the water-oil contact. At the same 
time part of the solution gas escapes 
from the oil and the gas saturation 
starts to build up throughout the zone. 
It should be noted that there can be no 
movement of this gas toward the gas 
cap or the wells until the gas saturation 
reaches the minimum gas saturation for 
the existence of gas relative permea- 
bility. 

This is a period of low gas-oil ratio 
production. All the wells flow, the pres- 
sure drop per barrel of oil produced is 
at the lowest, and no special production 
problems are encountered, 

A second stage starts when the gas 
saturation reaches the point at which 
the gas relative permeability is no 
longer zero. The gas starts to flow and 
the gas-oil ratio increases; first from the 
wells closest to the gas cap because 
only here is the necessary differential 
available for gas flow from the gas cap 
to the wells. Eventually all the wells 
reach the status of a gas well and the 
ultimate production under primary has 
been obtained. It is during this second 
stage that the overwhelming problem of 
control of the produced gas-oil ratio 
is encountered. 

Ultimately recovery can vary greatly. 
Recovery from a high-pressure sand, 
with a high solution ratio, a small dis- 
tance between the gas-oil and water-oil 
contacts, and a low minimum gas satu- 
ration for the zero point of the gas rela- 
tive-permeability curve, may be as low 
as 5 or 6 per cent of the oil originally 
in place. In this case a small decline 
in pressure will liberate a lot of gas 
and as a small gas saturation will allow 
gas to flow, the gas-oil ratios will in- 
crease rapidly, and relatively little oil 
will be recovered before the wells be- 
come gas wells. On the other extreme, if 
the gas cap is very large, the pressure 
relatively low, the distance between the 
contacts large enough and the minimum 
gas saturation for gas flow high, the 
primary recovery may be as high as 50 
per cent of the original oil in place. 

The ultimate recovery for the group 
of reservoirs under study appears to be 
approximately 25 per cent of the oil 
originally in place. 

This history would not be complete 
without mentioning the time involved in 
depleting such a reservoir: the _ first 
stage is relatively short, varying from 1] 
to 5 years, while, according to some of 
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the detailed reservoir studies that have 
been made, the more expensive second 
stage may last 40 years or more. These 
figures assume production operations 
conducted under the present gas-oil ratio 
penalty system of the Railroad Commis- 
sion of the state of Texas. 

From an economic standpoint, the re- 
covery from such fields is very sensitive 
to the posted price of crude as the last 
20 years of operations are conducted 
under unfavorable conditions, i.e., pro- 
duction of a few barrels per day per 
well with rising operating costs. 

This is the average history of-a thin 
oil column type of reservoir. A great 
many local problems can be created by 
such things as gas coning as a result of 
poor permeability distribution but this 
paper will not discuss these problems 
because they are not specifically those 
of a thin oil column. It should be noted, 
however, that they may not be negligible 
in the overall production history of a 
specific reservoir. 


Control of the Produced 
Gas-Oil Ratio 


Our aim as oil producers is to obtain 
the largest possible recovery from any 
oil reservoir and a thin oil column pre- 
sents a very interesting challenge be- 
cause there are possible, relatively sim- 
ple theoretical ways of increasing this 
recovery. 

These can be classified in the follow- 
ing broad categories: 

1. The approach to the problem on 
an overall reservoir basis—uniti- 
zation and pressure maintenance. 

2. The approach through the indi- 
vidual wells—mechanical control 
of the ga#oil ratio. 


Unitized Operations of the 
Reservoir 


The most effective method of recov- 
ering oil from any reservoir and par- 
ticularly from a thin oil column is by 
the most efficient use of the available 
reservoir energy. Obviously this can best 
be attained through unitization. 

If unitized operations can be accom- 
plished early in the productive life of 
the reservoir, much advantage can be 
gained in strategic location of wells and 
prevention of overdrilling. particularly 
in fields that are divided into many small 
leases. A completely successful opera- 
tion would provide for the complete de- 
pletion of the oil reservoir between the 
original pressure and the “critical gas 
saturation pressure” or the pressure be- 
low which the gas saturation will have 
increased enough to permit gas to flow 
through the reservoir. Even though 
energy is abundant, it is essential that 
it be kept at or close to its peak 
throughout the depletion of the oil reser- 
voir to insure inexpensive and effective 
recovery. Reinjection of the produced 
gas will generally be sufficient to main- 
tain the pressure above the critical gas 
saturation pressure. 

Other fluid injection methods may be 
used when feasible. Conventional 
methods of water flooding will often 
prove uneconomical because of the con- 


figuration of the reservoir; but when 
possible, should result in high recovery. 
Nature occasionally provides a reservoir 
with all the characteristics of a thin oil 
column plus a very active water drive; 
the pressure is maintained, the gas-oil 
ratio does not increase, the recovery is 
very high, and the lifting cost stays low. 
It is not the purpose of this paper to 
discuss the problems or details of uniti- 
zation; however, it should be empha- 
sized that unitization and fluid injection 
are the real solutions to the efficient op- 
eration of a thin oil column reservoir. 
Until this can be accomplished, an en- 
tirely different problem faces the oil op- 
erator, i.e., how to obtain the maximum 
recovery from an individual well. 


Control of Gas-Oil Ratio of 
Individual Wells 


To increase the recovery of a reser- 
voir through management of individual 
wells is very difficult because the oper- 
ator does not have any control over the 
overall balance of reservoir fluid satu- 
rations as in the case of unitized oper- 
ations. His basic aim, however, is the 
same as under unitization, viz., to main- 
tain the reservoir in the liquid phase 
and to insure an even movement of the 
gas-oil contact plane through the oil 
zone, 

Consider the case of an individual 
well. Pipe has been set through the 
sand and selectively perforated as near 
the water-oil contact as possible. The 
stage of low ratio production has passed 
and it has become necessary to investi- 
gate all possible methods of reducing 
the gas-oil ratio. 

The possibility of reducing the gas- 
oil ratio depends upon the basic cause 
of the increase, viz.: 

1. Whether the gas-oil contact is at 
or close to the perforations as a 
result of natural encroachment of 
the gas cap or of coning. 

2. Whether the gas saturation around 
the well bore has increased be- 
cause of the drop in pressure 
throughout the reservoir and the 
greater drawdown immediately 
around the well bore. 

In the first case the only solution is 
to work over the well to move the per- 
forations as far from the gas-oil contact 
as physically possible. This type of 
workover has been used extensively in 
the fields under study. An analysis of 
more than 100 workovers of this type 
indicated that no worthwhile reduction 
of the gas-oil ratio can be accomplished 
unless a shale break or impermeable 
barrier exists within the sand below the 
original perforations. If such is the case, 
success can be obtained by’ squeezing 
the original perforations and reperfor- 
ating the sand below the shale break. 
Little or no success has been attained in 
squeezing and_ reperforating clean 
sands in which no breaks occurred. 

In the second case, increase of the 
flowing bottom-hole pressure of the well 
can be attempted in order to reduce the 
gas saturation and thus the flow of free 
gas to the well bore. 

When oil and gas flow in separate 
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phases through the reservoir to the well! 
bore, the productivity index of the well 
will vary with the gas-oil ratio. Control 
of the gas-oil ratio becomes the deter- 
mination of the rate at which the pro- 
ductivity index will remain the closest to 
the original productivity index of the 
well. 

Pressure on the face of the sand will 
have to be increased to reduce the gas 
saturation. 

If the original productivity index o 
the well was high, it has been our ex 
perience that a reduction in the size of 
the choke will usually produce the de- 
sired results unless correction ‘is at- 
tempted after the ratio has reached 20 
times the solution gas-oil ratio or more: 
in this case, benefits can be so small as 
to be unnoticeable. 

If the original productivity index of 
the well was low, it has been our ex- 
perience that intermittent flow gives the 
best results. 

Intermittent flow is designed to main- 
tain the pressure in the sand within the 
interference sphere of the well. If the 
average flowing pressure can be in- 
creased in that area, the gas saturation 
will be lowered, the differential pres- 
sure between the gas cap and the bore 
hole reduced and the flow of free gas to 
the well decreased. 

Intermittent flow will not reduce the 
gas-oil ratio permanently. The gas-oil 
ratio ean be reduced to a new base at 
the time of the installation of the equip- 
ment but will start increasing again. 
generally, at the same rate as before. 
The intermitter merely sets a new origin 
for the gas-oil ratio curve and from 
there the ratio will repeat its previous 
increases. This phenomenon can be ob- 
served on Fig. 1, Well A to Well G. 
Occasionally a well will improve con- 
tinuously for a long period of time and 
adjustment in the flowing rate can be 
made from time to time to obtain fur- 
ther reduction of the ratio as shown by 
Fig. 1, Well H. This is the exception 
rather than the rule; unfortunately, our 
experience does not record more than 
three instances in which permanent re- 
duction could be achieved for more than 
one year. 

Intermittent flow means that the well 
is produced only part of the time, 
usually for a short period of time each 
day on a relatively large choke. 

A production cycle starts as the well 
is shut in. The pressure at the face of 
the sand increases and the fluid level 
in the tubing rises. The well is then 
opened and allowed to flow. After the 
oil in the tubing has been produced and 
the pressure on the face of the sand 
has declined, the producing gas-oil ratio 
starts increasing rapidly. The well is 
shut in just before the sudden increase 
in gas-oil ratio. 

The equipment used is simple. A 
pressure-operated intermitter, com- 
monly referred to as a “stopcock,” is in- 
stalled in the flow line of the well. It 
consists of a motor valve operated by a 
pressure-sensitive diaphragm, which 
opens or closes the flow line, and a 
clock set to allow pressurization or re 
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FIG. 1. Gas-oil ratio curves for four wells—A, B, C, and D. 


laxation of the diaphragm at predeter- 
mined intervals of time. Supply gas to 
operate the device is taken off the tub- 
ing, and is accumulated in a small cyl- 
indrical container or trap to allow en- 
trained oil to settle out of the gas. 

As will be seen from the examples to 
be discussed later, the intermitters do 
reduce the gas-oil ratio and, in the state 
of Texas, this reduction means an in- 
creased allowable but does it mean in- 
creased ultimate recovery for the entire 
life of the well? 

We believe that ‘it does by allowing a 
more even pressure distribution through- 
out the reservoir and thus a more effec- 
tive drainage and a more regular ad- 


TABLE 1. Well data before installa- 
tion of intermitters. 


Average 

tubing 
Choke flowing Allow- 
size pressure, Gas-oil able 
Well Date in. psi ratio (actual 
A 7- 5-51 +4; 1250-1400 4,200 34” 
B 2-16-52 es 1100 6,900 19¢ 
Cc 5-10-51 Ses 600 5100, 24” 
D 4- 3-52 464 1650 17,000 a 
E 1- 8-52 44 1375 93,000 ia 
I 3-10-52 54, 1050 8,600 14* 
G 1-16-51 6%, 1300 5,100 33* 
{ 9-14-50 “Ky 1100 21,000 9* 
I §- 3-50 4K 900 3,200 19} 
J 10— 7-50 54, 1200 14,000 8* 





* High gas-oil ratio. 
t Deficient well. 
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vance of the gas-oil contact plane. No 
calculations, however, have been made 
to evaluate the benefit of this production 
method to the overall recovery from a 
reservoir. 

The low cost of such an installation, 
the quick payout through increased al- 
lowables, and the increased ultimate 
recovery make the intermitter a valu- 
able if imperfect production tool. 


Wells Equipped with Intermitters 


A few examples of the results of some 
of the installations of intermitters are 
presented below. The gas-oil ratio has 
been plotted against time to illustrate 
the success of each installation. 


Choke Flowing 





Not all installations give appreciable 
results. It is estimated that by elimi- 
nating from tryouts those wells that 
experience has taught us have little 
chance to benefit from intermittent flow, 
it is possible to decrease the gas-oil 
ratio of at least 80 per cent of the wells 
where such installations are made. 

It is almost impossible to give an 
average improvement for all the wells 
as each well is a particular problem and 
responds in a different degree. Some 
data, however, will be given for the wells 
on which graphs have been prepared: 
These wells have been chosen’ because 
they represent a good cross section of 
the 75 wells presently equipped with 
intermitters in our district. Thus it is 
possible to estimate from these indi- 
vidual data the benefit that can be 
gained through this production method. 

These data are self explanatory, and 
appear on Tables 1, 2, and 3, and are 
summarized on Table 4. 

Average gas-oil ratio curves have been 
drawn for each well listed on the table. 
appearing on Fig. 1. 

From the tables and the graphs, the 
following observation can be made: 

Out of the 10 wells that were studied. 
8 showed an improvement after installa- 
tion of intermitting equipment but 2 
could not be improved. This is a good 
example of the kind of results that have 
been obtained. 

The tables show that the production 
of some of the wells could not be main- 
tained, even though the gas-oil ratio 
was substantially lowered. In the case 
of Well A, this is caused by the fact 
that the well has a low productivity in- 
dex and the choice is really between a 
gain of a few barrels peg day and rapid 
gas coning. In the case of Well C, the 
small drop registered might have been 
avoided by further testing. It should be 
pointed out, however, that many of the 
stopcocked wells have limited capacity 
allowables because their oil production 
did not increase enough to equal what 
they would be allowed to produce under 
their reduced gas-oil ratio. In any event, 
conservation of reservoir energy is 
realized. 

Testing of these wells for the selec- 
tion of the proper cycle is the biggest 
drawback of this producing method in- 
asmuch as continuous testing is neces- 
sary for at least a week before the 
proper cycle can be determined. In 
some instances, several weeks have been 


TABLE 2. Well data after installation of intermitters. 


Average tubing Gas-oil 


Allowable 
Well Date size, in period flowing press., psi ratio actual 
A 8-14-51 10, 10 min/1 hour 1250—1500 2,900 26 
: 24h 

B 3-12-52 124, 2 hours /6 hours 800-—1200 2,300 59” 
24 hours 

C 7-24-51 \4 14 min/1 hour 200—800 3,400 223 
24 hours 

D 5- 1-52 l 1 hour/3 hours 2300 6,000 22* 
24 hours 

EF 2-15-52 4 10 min/30 min 1550-1650 6,300 22* 
24 hours 

F 3-25-52 4 2 hours/6 hours 1700-- 2200 6,800 1X* 
24 hours 

G 3-20-51 af 21 min/1 hour 1450-1500 4,000 42” 
20 hours 

H 11-14-50 12¢ 7 min/30 min 1300 11,000 16” 
24 hours 

I 9-17-50 14 No record 850 4,600 207 


16 min/1 hour 650 14,000 9* 
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necessary because of the fact that the 
test has little value unless the well is 
fully stabilized under the flowing con- 
ditions of the test. 

The gas-oil ratio curves for each well 
have been drawn as an average of all 
tests available. They indicate the trend 
of the gas-oil ratio, but few individual 
tests can actually be read from them. 
All the available tests are shown on 
Well A, to give an idea of the value of 
the curve and what it actually repre- 
sents. All tests appearing in the tables 
are 24-hour tests of each well after 
stabilization and they represent exactly 
the actual behavior of the well under 
the flowing conditions listed. 

Originally a trial-and-error process 
was used to determine the most efficient 
cycle. This method has been improved 
and we are currently attempting to de- 
velop a standard procedure for arriving 
rapidly and economically at the best 
cycle. 

The basic method involves the correla- 
tion of pressure behavior with oil pro- 
duction and gas-oil ratio. The measure- 
ment of the flowing bottom-hole pres- 
sure would be the best possible method; 
however, it is not a practical one and 
surface readings have to be used. 

As an indication of our success, some 
of the data have been summarized in 
Table 4; before the installation of inter- 
mitters these 10 wells were producing 
169 bbl per day with a weighted gas-oil 
ratio of 7700/1. After the installation 
the production rose to 264 bbl per day 
while the weighted gas-oil ratio de- 
creased to 4800/1. At this date these 
wells are producing 132 bbl per day 
with a weighted gas-oil ratio of 8300/1. 
This decline cannot be compared with 
the decline of the field because the dates 
of installation of the intermitter were 
different on each well; however, the gas- 
oil ratio curves show how the standing 
of the wells have been improved by the 
installation of the intermitters. 


Production History of Individual 
Well 


As stated above no attempt has been 
made to evaluate the benefits of inter- 
mittent flow to an entire reservoir. Pro- 
duction data of 2 of the 10 wells listed 
in Table 1 were available and an at- 
tempt has been made to predict the ulti- 
mate recovery under conventional pro- 
ducing methods and under intermittent 
flow, however. Future production was 
calculated by integrating the penalty 
gas-oil ratio formula used by the Rail- 
road Commission of the state of Texas, 
that is: 

Allowable 

production = Top zone allowable 
times penalty gas- 
oil ratio divided by 
actual gas-oil ratio. 

The relationship between the actual 
gas-oil ratio and time had to be estab- 
lished for use in this formula. A 
straight-line function of time was used 


because the actual trend of the gas-oil | 
ratio of the greatest number of wells | 


studied followed such a line. 
The production between time T, and 
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Instead of 


Your Tubing 








Otis “Selective” Cross-Ove 
Nipple Assembly with 
Removable Wire Line Chokes 
FOR DUALLY-COMPLETED WELLS 


* Select the operation you want and perform 
it without killing the well, pulling 
the tubing, or moving the packers 


* Produce two horizons simultaneously — parallel! 
or crossed-over — without commingling fluids 


* Acidize, fracture, test, circulate, or plug 
either zone independently 


OTIS PRESSURE CONTROL, INC. 
6612 Denton Drive * P.O. Box7206 * TWX DL-220 ~ DALLA‘ 
Dallas * Odessa * Houston * Longview * Victoria * Corpus Christ 
Folfurrias -° Beaumont * New Iberia * Shreveport Houma 
Brookhaven * Hobbs ~* Oklo. City * Elk City * Pauls Valley 
Canadian Dealer: Otis Pressure Control Export, Inc., Edmonton, Albert 
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FIG. 2. (Wells E, F, G, H, 1.) 
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TABL E 3. Well data on January 1, 1953. 
Choke F lowing Average tubing Gas-oil Allowable 
size, in. _ period flowing press., psi ratio actual 
% 5 min/30 min 1250—1375 2,700 14t 
14 hours 
124, 3 hours/12 hours 700—1700 4,400 31° 
24 hours 
MY 2 hours/8 hours 675—1750 6,300 19* 
24 hours 
if, 1 hour/4 hours 2000 10,000 13* 
24 hours 
124, 7 hours/24 hours 1600 39,000 3* 
rf 2 hours/4 hours 1000 8,000 10t 
24 hours 
bf 7 min/30 min 1350—1475 17,000 8} 
24 hours 
134, 1 hour/3 hours 850—1250 5,500 15t 
24 hours 
6% Stopcock removed 975 10,000 12t 
A Stopcock removed 7° 
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T,, the penalty gas-oil ratio having been 


was written 


y T 
p " A Gp loe( a . “fe ] ) 
a a log e b ‘3g 


Wherein: 
= production between T, and T,, 


as 


surpassed at T,, 


A = top zone allowable during unit 
of time. 
Gp = penalty gas-oil ratio. 
e = 2.71828 
T = time. 


gas-oil ratio increase per unit 
of time. 


b = gas-oil ratio for T = O. 


This equation has been used in cal- 
culation of ultimate recovery for an 
entire field and provides a reasonable 
check of detailed reservoir calculations. 

Table 5 shows the production history 
of Wells A and .. 

The intermitter installation shows 
an increase of 15,400 bbl for Well 
and 5600 bbl for Well C over depletion 
of the well by conventional producing 
methods. The rate of increase in gas-oil 
ratio for Well C after the installation of 
the intermitter was read from the curve 
in Fig. 1 as 2600 per year. 

It is believed that actual rate may be 
lower when more time has elapsed and 
more tests are available to establish the 
actual trend. Assuming that the rate of 
increase after the installation was 2000 
per year instead of 2600 per year, the 
increase in ultimate recovery would be 
13,200 bbl. 

Intermittent flow of high gas-oil ratio 
wells has been successful with the fol- 
lowing limitations: 

There is no sure way to eliminate 
before testing the 20 per cent of pros- 
pective wells that are not going to im- 
prove through this producing method. 


TABLE 


4. Summary of allowable 
changes. 


_ Before Afte 
installation of installation of 
intermitter intermitter 





Present 
status 





Allow- Allow- ~ Allow- 
Well Date able Date able Date able 
A 7- 4-51 34* 8-14-51 26 1-1-53 14t 
B 2-16-52 19 3-12-52 59* 1-1-53 31* 
Cc 5-10-51 24* 7-24-51 22t 1-1-53 19* 
D 4-— 3-52 8* 5- 1-52 22* 1-1-53 13* 
E 1- 8-52 1* 2-15-52 22* 1-1-53 3° 
F 3-10-52 14* 3-25-52 18* 1-1-53 10t 
G 1-16-51 33* 3-20-51 42* 1-1-53 8t 
H 9-14-50 9* 11-14-50 16* 1-1-53 15t 
I 8- 3-50 19t 9-17-50 29* 1-1-53 12f 
J 10- 7-50 8* 11-17-50 8* 1-1-53 i 
Total 169 264 132 
Weighted gas-oil 
ratio 7700 4800 8300 
* High gas-oil ratio. 
t Deficient welli. 
TABLE History of Wells A and C. 


Well number 
A Cc 
Cumulative production on date of 
installation of intermitters, bbl. 
Reserves on that date by primary pro- 
duction without S/C, bbl.. 
Estimated ultimate production by 


38,600 27,500 
4 
11,000 29,300 


primary without S/C, bbl. . 49,600 56,800 
Cumulative production, 1-1-53, “bbl. 48,000 37,200 
Reserves as of 1-1-53, bbl ae ... 17,000 25,200 
Estimated actual ultimate production 

of well by primary’ with S/C, bbl. .. 65,000 62,400 
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@ It’s just good drilling practice to avoid 
situation. It pays to be sure every item in) 
in your rig’s operation measures up to the high 
standard of service and trustworthy perforn 


WECO UNIONS, a small item in the cost o 

FIG. 600 rig, are vitally important in its performance 

haere: FM tome he 3", 4" can depend on them for maximum servic 
noe trustworthy performance on fuel, steam, 
mud and flow lines; blowout preventer 

manifolds; pump suction connections; ceme 

lines and wherever else unions are desirab! 

needed on your rig. 





Their ball and cone seat means a depen 
positive leak-proof seal . . . their rugged const 
tion means longer life in roughest services 


FIG. 602 their extra strength means greater resista! 
es 6000 p.s.i. i hock 1 ; 
impact, shock and surge pressures. 


SIZES: 12, he", 7. 3": 4” . ; 3 : Pe 
og There’s a WECO UNION of the right size 
sure and design for every drilling rig servic 
- your WECO Representative or your supp! 


for the WECO UNIONS you need. 


SOLD EXCLUSIVELY 


FIG, 400 FIG. 1502 THROUGH SUPPLY STORES 
4000 psi 15,000 p.s.i. 

pe’, 2 22", as A", 514" 0.D., SIZES: 7, 2%", 3" 

ol 7” ©.D., 8”, 10" 















Gta Weise to Standardize with... 
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Division of Chiksan Company 


PARTNERS IN HOUSTON 1, TEXAS 
PETROLEUM ieee Manufacturers and Distributors 
PROGRESS ; : CHIKSAN C0 M PANY of Oilfield, Refining, Marine 
, : J Brea, Calif Chicago 28, III Newark 2, N. J ond Industrial Equipment 
CHIKSAN EXPORT COMPANY, Brea, Calif Newark 2, N. J 
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2. The time necessary to test most of 
the wells is long. It is possible, however, 
that this time will be shortened through 
the development of better testing pro- 
cedure. 

3. The decrease in the gas oil ratio is 
not permanent. It is merely lowered at 
the time of the installation and starts 
immediately increasing again at the 
same rate as before the installation. 

The following benefits can be listed 
in favor of the operator: 

1. The gas-oil ratio at the time of the 
installation can be reduced in 8 out of 
10 cases through the installation of in- 
termitters. 

2. The allowable production can be 


Syriclino! Filters are standard equipment on all Models of maintained and, in most cases, in- 
CARTER Long-Stroke Hydraulic Oil Well Pumping Units, more creased; but its rate of decline from 
» 500 of which are operating 24 hours a day in California, the that day on will not change. 

sniinent and Rocky Mountain areas, in Canada and as far 3. The equipment represents a small 
eld as Trinidad, being thus subject to wide temperature ranges investment and payout is generally 
severe operating conditions. The Marvel filters have given excel- rapid. 


tent results." 4. The ultimate production of an in- 


MILTON J. KREBS, Chief Engineer, dividual well can be appreciably in- 
S. C. Carter Company, Los Angeles, California. creased. 


Conclusions 


The major problem in producing thin 
oil column reservoirs is the control of 
the gas-oil ratio, which can be done by 
controlling the fluid saturations in the 
sand and the advance of the gas-oil con- 
tact plane through the oil reservoir. 

Easiest and most efficient control of 
the fluid saturation can be attained on 


pe 0 V b N A C C £ p T A N C E i heh a reservoir basis by unitization. Usually, 


until unitization can be accomplished, 
has been attained on a hydraulic unit dve to the it is necessary to resort to other methods 
an on wah lon mies twee prone 2 4 of control, one of the most effective of 
then equivalent size clrculer type walls. tn oddi- : S| which is the control of individual well 
tion, MARVEL Synclinal FILTERS are easily installed, — gas-oil ratio. 
operate longer periods between cleanings, are ~~ ue i The changing of choke sizes and the 
easy to disassamble and clean, and have no mov- ie installation of intermitters will not 


ing parts to wear out. , bring permanent low gas-oil ratio pro- 
MARVEL FILTERS are available in sump and line Werte AS penal duction but will, in most cases, minimize 
type models, in capacities from 5 to 100 g.p.m. ; the differential pressure through the 
and in monel mesh sizes from 30 to 200. Line types reservoir and thus reduce the gas-oil 
eperate in eny position end may be serviced wih- ib ratio. The result of this reduction is 
out disturbing pipe fittings. In any HYDRAULIC or \ ye waitin ficie » of a a al - 

LOW PRESSURE system of yours that calls for cv i cial elicient use of the natura rese r 
greater efficiency, Marvel Engineers will help you ' AY voir energy, extended production with 
find the answer. F minimum penalty in allowable and in- 
WATER FILTERS — Both our sump and line type x i creased ultimate recovery from the well. 
filters are now designed for use in all water filter- Te , xe 
ing Operations. 





ANOTHER CASE OF 


LINE TYPE (Cutaway) 





New Oil Area Revived 
, MA MWe LA ngineering (ompany = the vast “ lade acre- 


age of Osage County, Oklahoma, 
Meets 625 W. JACKSON BOULEVARD where many skeptics years ago 
pg CHICAGO 6, ILLINOIS said that “‘all the oil here has al- 
ready been found,"’ Sunray Oil 
Corporation has completed 12 net 
oil wells in a new field discovered 
in mid-1952. 

By the end of 1953 the com- 
pany expects to have completed 
26 net oil wells in its Northeast 
Little Chief field, and production 
COMPLETE this year is expected to exceed 
ENGINEERING 300,000 bbl of crude oil. Sun- 
DATA — ray’s large block of acreage in 
SPECIFY the area was acquired by the 
company’s exploration depart- 
ment prior to field discovery after 
detailed studies indicated favor- 
able subsurface structural and 
sand conditions. 
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Practical Field Application of Relative Permeability Data’ 


In the business of oil recovery reservoir information is used 


to solve various field problems and to make sound decisions 


This paper describes for those who 
are not experts in the field of reservoir 
engineering or fluid mechanics what 
relative permeability is and how it may 
be put to use in solving various types 
of field problems. It is shown that it is 
a key part of the data required for an 
understanding of the processes that 
take place in an underground formation 
during the recovery of oil. Through an 
understanding of these processes it is 
possible to provide a sound basis for 
both management and local field deci- 


sions, which adds to the overall ef- 


ficiency of the business of oil recovery. 
Introduction 


For some years, now, there has been a 
rapid increase in both the number and 
complexity of papers on the subject of 
relative permeability presented at iech- 
nical meetings devoted to the various 
problems of oil recovery. Such papers 
have dealt with detailed techniques of 
measurement, with applications through 
mathematical equations to specific situa- 
tions encountered in various types of oil 
and gas reservoirs, and have presented 
data on cores from many different pro- 
ducing formations. These papers repre- 
sent extremely important technical con- 
tributions. By their very nature, how- 
ever, they are often unintelligible to 
many of us who are also concerned with 
the efficient recovery of oil but who are 
not specialists in the field of reservoir 
or fluid mechanics. The unfortunate re- 
sult is that it is becoming increasingly 
difficult to see where this activity is lead- 
ing or even to appreciate its growing 
importance. 

This paper is not intended as another 
such technical contribution. Its purpose. 
instead, is to abstract and_ illustrate 
some of the uses of relative permeabil- 
ity and its:applications to the solution 
of certain practical field problems. It 
is hoped that such a review may help 
to provide better understanding and ap- 
preciation of the contributions being 
made by the reservoir engineer and ihe 
fluid mechanics specialist to the increas- 
ing efficiency of oil recovery. 

_+ Presented at the spring meeting of the Pa- 

citie Coast District, Division of Production, 
American Petroleum Institute, Statler Hotel, 

os Angeles, California, June 2 and 3, 1953. 


*Humble Oil and Refining Company, Hous- 
ton, Texas. 


J. S. OSOBA* 


Vihat Is Relative Permeability? 


Before it is possible to understand 
how it is applied, it is necessary to know, 
first, what relative permeability is and 
where it fits into the pattern. In the 
broad sense it is a concept, but in the 
specific sense it is a piece of data, just 
like the pressure in an oil reservoir or 
the texture of a sample of rock. Alone, 
it has no use, but when coupled with 
other pertinent factual data it becomes 
an important pillar in the structure of 
any study concerned with those events 
that take place inside an oil reservoir. 
In other words, it is a part of the basic 
data required for a determination of ihe 
fluid movements taking place in a pro- 
ducing formation and their influence on 
the ultimate recovery of oil or gas from 
a specific reservoir. 

There are three properties of a reser- 
voir rock that are important if it is to 
produce oil or gas. The first is porosity. 
Unless the rock is porous it can contain 
no oil or gas. Second is its texture or 
mineralogic composition. The texture 
often influences to an important degree 
the relative proportions of oil or gas, 
and water contained in the pore space. 
Third, the rock must have a continuity 
of pore spaces such as to permit its 
contained fluids to escape. This third 
property is called permeability. It is 
influenced to some degree by porosity 
and to a very important degree by tex- 
ture. In the same manner that a pipe 
line of large diameter can transmit more 
liquid with less pressure drop than can 
a bundle of pipes containing the same 
total volume but of smaller diameter 
each, so a rock with relatively large 
pore spaces can transmit fluids more 
easily than can a rock of the same total 
porosity but containing very small inter- 
stices. 

Like the porosity, the permeability 
of a sample of an underground forma- 
tion can be measured in the laboratory 
and assigned a quantitative value. This 
value, in the oil industry, is usually ex- 
pressed in a unit called the ‘darcy.’ 

The permeability of a rock is a prop- 
erty of the rock alone, dependent solely 
on the physical geometry of the pores. 
It is the same regardless of what kind 
of fluid may be flowing through it, pro- 
vided there is only one fluid, and pro- 
vided that fluid does not interact with 
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the rock in such fashion as to change 
its internal physical structure. 

It was discovered some years ago that 
when a porous rock simultaneously con 
tains two or more fluids, such as wate! 
and oil, water and gas, oil and gas 
all three, each fluid interferes with o1 
impedes the flow of the others. The dé 
gree of impedance depends on _ the 
amount and kind of interfering fluid 
present. From this discovery it becam« 
evident that the permeability of a fo 
mation, alone, is not an adequate meas 
ure of its ability to transmit oil or ga 
Accordingly, to meet the specific needs 
of the oil industry it became necessary 
to consider a modified property of the 
rock that would serve as an index to 
how much oil or gas can flow throug! 
a formation under a specific set of con 
ditions. 

This modified permeability is called 
the relative permeability. It is that fra 
tion of the total permeability that is ef 
fective in permitting the flow of a spe 
cific fluid in the. presence of others. A 
an oil reservoir almost invariably con 
tains connate or interstitial water along 
with the oil, and since both gas and oil 
are usually present, it is always neces 
sary to use the relative permeabilities 
rather than the unmodified rock pei 
meability in reservoir problems. 


Unfortunately, the relative permeabil! 
ity, although it is basically a property 
of the rock, depends also on both the 
amount and kind of fluids present. For 
example, in a given sample of rock the 
relative permeability to oil may vary 
from zero to 100 per cent as the oil sat 
uration is increased. For the same sam 
ple the relative permeability to oil will 
vary for a fixed oil content as the pro 
portions of gas and water filling the 
remaining void space are changed. Fo 
two different samples of rock the rela 
tive permeabilities to each fluid will be 
different for the same relative amounts 
of fluid present. This situation terrifi 
cally complicates the problems of reser 
voir mechanics, and is the underlying 
reason for the great amount of special 
effort that has been devoted to the di 
termination and study of relative pe! 
meabilities. 

The qualitative characteristics of 
relative permeabilities are now reason 
ably well known. For example, the rela 
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tive permeability of a rock to oil in- 
creases as the amount of oil contained 
in the pores increases. The same is true 
of gas or water. As the specific values 
are different for different reservoir 
rocks, however, it is necessary in a 
study of the performance of a specific 
field that measurements of relative per- 
meabilities be made on actual samples 
of the producing formation in question. 
These measurements are made in a lab- 
oratory by flowing oil and gas, water 
and oil, or water, oil, and gas simulta- 
neously through a core sample. The 
fluids used and the manner in which 
their saturations are changed during the 
measurements depend on the nature of 
the particular field being studied and 
its expected manner of operation. 

Influence of Relative Permeability 

on Ultimate Recovery 

The particular application that will 
probably always stand out as the single 
most important result of the discovery 
of relative permeability is the imme- 
diate insight it gave into the limitations 
of all natural processes for the recovery 
of oil. Over a period of years there had 
developed a growing awareness that 
wide-open production was leaving large 
amounts of unrecovered oil in the 
ground. During the 1920's the realiza- 
tion developed that in most fields the 
agent that propelled oil to a well bore 
was its accompanying gas, and that 
when the gas was gone the remaining 
oil was left without any natural agent 
to sustain production. Attempts were 
made to prevent the dissipation of gas, 
but there was little understanding of 
how to accomplish such a result in most 
fields, and there was no way by which 
to judge the effect on ultimate oil recov- 
ery if gas were in some manner retained 
in the reservoir. 

The discovery of relative permeabil- 
ity, and experimental observations of 
its dependence on the relative amounts 
of oil, gas and water present changed 
this whole situation. It became possible 
immediately to see not only that oil was 
being left behind in all fields, but why 
it was unrecovered. A groundwork was 
laid that became the foundation for the 
growth of a whole new branch of engi- 
neering devoted to a study of the pro- 
cesses thgt take place in a reservoir 
when oil is produced. With the basic 
pattern established it became possible 
to bring to bear the other known facts 
of fluid mechanics, to determine the 
relative advantages, disadvantages, and 
limitations of both water and gas as 
agents for the displacement of oil, and 
thus for the first time to develop effec- 
tive methods both for increasing the re- 
covery of oil and for reducing the total 
cost of recovery. 

This significant development took 
place during the early 1930's. From 
that time on there has been a rapidly 
expanding application, not only to more 
and more fields, but in greater quantita- 
tive detail to specific fields. In a sense, 
all other applications of relative per- 
meability to practical field problems 
are facets or offshoots of the basic and 
most important application—the study 
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of how to get the most oil the cheapest 
from any given reservoir. 


Examples of Application to 
Various Situations 

Recovery by Dissolved-Gas Drive. 
One of the most common and most 
straightforward applications of relative 
permeability is in the calculation of the 
recovery obtainable in a reservoir known 
to be operating solely by dissolved-gas 
drive. Such a calculation requires, of 
course, far more basic data than merely 
the relative permeabilities of samples 
from the producing formation. The 
basic geologic information with respect 
to the extent, thickness, and continuity 
of the producing zone, its porosity and 
interstitial water content, the reservoir 
temperature and pressure, and the com- 
position and characteristics of the reser- 
voir oil are all essential. Instruments 
and techniques are available for ob- 
taining such information. 

With these basic data supplied, it is 
possible to calculate by a _ rather 
straightforward procedure a complete 
preview of the future operating behavior 
of the reservoir, including the following: 

1. A complete history of the decline of 
reservoir pressure with cumulative pro- 
duction. From this, together with data 
on the productivities of the wells and 
their calculated declines, the ultimate 
recovery by the time the economic limit 
is reached can be determined directly. 

2. A complete history of the gas-oil 
ratio as a function of the cumulative 
production, 

3. The rate at which the productivities 
of the wells will decline as the reservoir 
is depleted. If production is unre- 
stricted, the production declines of the 
wells can be predetermined. 

To those accustomed to planning 
other aspects of their operations in such 
manner as to provide efficiency and 
minimize costs, it should be readily ap- 
parent that the ability to see in advance 
the details of the behavior of an oil 
field for a period of five, ten, or twenty 
years into the future opens many ave- 
nues for more effective planning in 
auxiliary field operations. 

For example, if the volume and com- 
position of the casinghead gas produced 
with the oil are such as to warrant its 
being processed for recovery of natural 
gasoline or being connected to a market 
outlet, the anticipated future volumes 
play a dominant role in the selection of 
the proper sizes and types of equipment, 
both in the gathering system and in the 
plant. With both the future volumes and 
future pressures known for the oil wells. 
pumping or gas-lift equipment and re- 
lated auxiliaries can be so selected as to 
minimize costs over life of operation. 

Detection of Deviations from Nor- 
mal Behavior. Potentially more im- 
portant in some fields than the oper- 
ating efficiencies obtainable through 
intelligent planning is the detection of 
conditions that may be exploited in 
such manner as to increase the oil re- 
covery. For example, in a_ reservoir 
thought to be operating solely by dis- 
solved-gas drive, the gas-oil ratios of 
downstructure wells may be lower and 


the gas-oil ratios of upstructure wells 
higher than predicted. Such a condi- 
tion may indicate substantial segrega- 
tion of the oil and gas in the reservoir 
under the influence of gravity. Because 
under suitable conditions gravity may 
be employed very effectively to increase 
the natural recovery far beyond that ob- 
tainable by dissolved-gas drive alone, an 
observation such as that cited may serve 
to point out the need for further reser- 
voir studies directed to an analysis of 
the possibilities and probable costs of a 
modified recovery method. 

Another deviation from the predicted 
behavior sometimes encountered in a 
field thought to be producing solely by 
dissolved-gas drive is that the reservoir 
pressure remains higher than expected 
for a given amount of oil production. 
Such behavior is a direct reflection of 
the movement of extraneous fluid into 
the reservoir or what is thought to be the 
reservoir. One possibility always worth 
further investigation is that the oil reser- 
voir is larger than previously presumed. 
A supposed porosity pinchout, or a 
water leg thought to bound the reservoir 
may not be a complete barrier, and 
communication may exist with another 
oil-bearing area. A more common cause 
for a higher than expected pressure is 
an influx of water into the producing 
zone. Whether such water influx is of 
such volume as to be exploited for 
natural water drive with its attendant 
possibility of increasing the ultimate oil 
recovery is worth investigation. 

In any event, by knowing in advance 
what the normal behavior of a particu- 
lar field should be, an alert operator is 
in position to detect deviations from that 
normal, determine their causes, and 
take advantage of them if possible. 

Analysis of Primary Pressure Main- 
tenance. In many fields the indicated 
recovery obtainable by dissolved-gas 
drive may be so low as to justify serious 
consideration of primary pressure main- 
tenance as a means of increasing the 
recovery. Thorough study of the feasi- 
bility of pressure maintenance requires 
both a reservoir study to determine what 
can be physically accomplished and an 
economic study to determine what the 
accomplishment will cost. 

Relative permeability plays a dual 
role in any such investigation. It is re- 
quired, first, to establish the normal or 
base case —the operating characteris- 
tics, and the income and cost history 
under natural depletion. It is required, 
second, to do the same for an operation 
entailing the injection of either water 
or gas. Unless it is possible, in effect, to 
preview the entire history of a proposed 
operation, it is not possible to determine 
whether the required investment is war- 
ranted or will be recovered. 

Natural Pressure Maintenance. In 
many oil reservoirs there is natural 
maintenance of pressure by an expand- 
ing gas cap or water drive. Space does 
not permit in this paper an explanation 
of the engineering aspects of the char- 
acteristics of gas-cap drive and water 
drive, or how they may be used to ob- 
tain higher oil recovery. Relative per- 
meability, however, does play a very 
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The largest power plant of any Gulf Coast drilling rig transmits 


3350 HP thru LINK-BEL! 








This is a view of the compound on the Na- 
tional 160 Rig installed on Richardson & 
Bass’ new drilling barge, the “Blind Pass”. 
This big rig is completely equipped with 
multiple width Link-Belt Precision Steel Roll- 
er Chain, and is the same type rig as that 
which drilled the world’s deepest hole— 
20,521 feet—in 1949. It provides a total of 
3350 horsepower—the largest power plant 
on any drilling rig in the Gulf Coast area. 































Link-Belt Precision Steel Roller Chain is 
the oilfield choice for heavy duty service 
especially where shock loading is a factor. 
Link-Belt Rollers are shot peened, a process 
which gives them extra fatigue life, added 
ability to withstand shock and impact. And 
Link-Belt precision-controlled heat treating 
guarantees absolute uniformity of all chain 
parts. 


Specify Link-Belt for the tough power 
transmission problems. Dependable power 
transmission by means of Link-Belt Precision 
Steel Roller Chain is your best assurance of 
economical rig operation. For the complete 
Link-Belt story, call the nearést Link-Belt 
service engineer. 


ROLLER CHAINS and SPROCKETS 


LINK-BELT COMPANY: Indianapolis 6, Dallas 1, Houston 1, 
Los Angeles 33, Kansas City 8, Mo., New York 7, Toronto 8. 
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important part in any reservoir study of 
such operation. It is one of the primary 
factors that controls how much oil lags 
behind an advancing gas or water front 
and how much, if any, may be recovered 
in spite of the lag. 

From the operating standpoint, the 
relative permeability is important in 
predicting when a well will begin to 
produce excessive gas or water and how 
much it may produce. As in a field op- 
erating by dissolved-gas drive, such in- 
formation is useful in the planning of 
artificial lift installations and other sur- 
face facilities. 

Secondary Recovery. Secondary re- 
covery to obtain a new crop of oil from 
depleted or semi-depleted fields has 
been growing rapidly in importance dur- 
ing recent years. One of the main rea- 
sons for its expansion, particularly into 
new areas, is that it is now possible 
through proper engineering study to 
determine in advance with reasonable 
assurance what the future behavior of 
a project will be. This has eliminated 
much of the risk formerly associated 
with secondary recovery operations un- 
dertaken simply on a trial and error 
basis. Relative permeability plays a key 
role in any such study. 

The choicé in any conventional sec- 
ondary recovery operation lies between 
injection of gas or injection of water. 
Which is best suited to a particular 
reservoir when both expected results and 
costs are taken into account can only be 
decided with the help of relative per- 
meabilities measured on samples of the 
particular producing formation in ques- 
tion, 

If water flooding is to be employed, 
the success of the operation usually re- 
quires that a bank of oil be developed in 
the formation just ahead of the advanc- 
ing water. Whether or not such a bank 
will be developed, and the duration of 
the resultant period of high oil produc- 
tion can be predetermined with the aid 
of relative permeability measurements. 

Individual Well Problems. In the 
aforementioned applications of relative 
permeability attention has been focused 
primarily on the behavior of the reser- 
voir. From the management standpoint 
the reservoir problems are usually the 
most important. The field superintend- 
ent and his staff, however, may be more 
concerned with the day-to-day problems 
of individual wells. Can relative per- 
meability be put to use at the local 
level? 

In many instances it can be put to 
very effective use in interpreting the 
causes of and proper remedy for unde- 
sirable well behavior. In much the same 
manner as the overall operation of a 
reservoir may be predetermined, the 
future behavior of a normal well may 
be reasonably anticipated. It is seldom 
necessary or desirable to determine in 
advance the anticipated future behavior 
of each well in a field. When a well be- 
gins to give trouble, however, such as 
failure to make its expected production. 
or begins to produce excessive gas or 
water, it is then often possible by a 
specific determination of what should 
be its normal behavior to decide whether 
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the trouble is a normal reflection of the 
depletion process or has arisen from 
other influences. 

For example, a well may decline in 
production over a period of two years 
from a rate of 200 bbl a day to a rate of 
20 bbl a day. Study may reveal that the 
decline is completely normal and, there- 
fore, not correctible. On the other hand, 
the study may indicate that for the given 
state of depletion, reservoir pressure. 
and gas-oil ratio the well should still be 
capable of producing 150 bbl a day. 
There would then be a basis for an ex- 
penditure for a clean-out or reperfora- 
tion job or other corrective procedure 
designed to restore production to a 
higher level. 

Substantial savings in workover ex- 
penditures are often possible through 
such analysis. Relative permeabilities 
and an understanding of the recovery 
mechanisms operative in the reservoir 
are essential in such studies. 


Conclusion 


In summary, it may be stated that 
relative permeability is a very useful 
part of the information needed for 
proper operation of an oil field. By it- 
self, it has little use. When coupled with 
factual data onthe other items, how- 
ever, that also influence the movement 
of oil and gas through porous reservoir 
formations it is then possible for a reser- 
voir engineer to interpret and predict 
the performance of an oil field with suffi- 
cient assurance to provide a sound basis 
for both management decisions and field 
economics. xk 


Comments by 
John |. Gates, 
Shell Oil Company 


Tus paper appears to have two pur- 
poses. First, it explains the concept of 
relative permeability to those not fa- 
miliar with reservoir engineering, and 
second, it presents a number of types of 
reservoir engineering problems in which 
an understanding of relative permeabil- 
ity is necessary for their proper solu- 
tion. It presents no new data on theories 
regarding relative permeability nor en- 
gineering techniques whereby data can 
be applied to field problems. I think it 
might be helpful in understanding the 
concept of relative permeability to am- 
plify some of the statements in the paper. 

As the author points out, the relative 
permeability to a given fluid such as 
oil, depends to a certain extent upon 
amount and distribution of the other 
fluids present. However, the problem is 
not as complex as it might seem. Under 
fixed conditions, such as are to be 
found in many reservoirs, the relative 
permeability relations will follow a fair- 
ly well-known pattern. For example, if 
we assume a sand is produced by deple- 
tion alone and not by water drive. then 
from relative permeability studies we 
can say that the permeability will de- 
cline rapidly at first and then more 
slowly as more and more oil is removed. 
For purposes of clarity we might as- 
sign numbers to show the magnitude of 
the changes to be expected. When 5 pe! 


cent to 10 per cent of the pore space of 
oil is removed we can expect the jl 
permeability to be cut in half. When 15 
per cent to 20 per cent of the oil is re. 
moved we can expect the oil permeabil. 
ity to be cut to one quarter of its origi. 
nal value. The permeability will be re. 
duced to about 1/10 when 20 per cent 
to 30 per cent of the oil is removed, and 
if 40 per cent to 50 per cent of the pore 
space of oil can be removed the oil per- 
meability will be 1/20 or less of its origi- 
nal value. Therefore, we know, in gen- 
eral, how the permeability will decline 
even though more exact figures must 
be obtained for each individual sand. 
This rapid decrease in oil permeability 
explains why we cannot expect a deple. 
tion type sand to produce more than 
one-quarter to one-third of its oil, since 
when this amount of oil has been re. 
moved the permeability of the sand to 
oil has been reduced to such a low value 
that production is uneconomical. 

Relative permeability studies have 
also explained the changes to be ex- 
pected in gas permeabiliiy in depletion 
type sands. When only 5 per cent io 
10 per cent of the oil is removed the 
sand becomes permeable to gas and 
from here on the gas-oil permeability 
ratio increases as a logarithmic function. 
Therefore, a 10 per cent to 20 per cent 
change in oil saturation will cause a 
tenfold change in the gas-oil permeabil- 
ity ratio. This effect together with the 
low gas viscosity compared to oil viscos- 
ity explains why the gas-oil ratio in a 
sand can increase so rapidly with the 
production of only a relatively small 
amount of oil. 

If we assume that the sand is water 
wet in a depletion type sand then we 
can also say that the interstitial water 
will have little effect upon the decline 
in oil permeability of a sand. In other 
words, about the same amount of oil can 
be produced whether or not a sand con- 
tains interstitial water. 

These are some of the ideas which 
have come from relative permeability 
studies upon depletion type sands. 
Therefore, even though the general sub- 
ject is complicated, if we limit ourselves 
to a specific type of sand and method 
of production, we simplify the problem 
and can make valid generalizations. 
Enough relative permeability curves 
have now been run for many types of 
sands and methods of production so 
that if we specify these factors we can 
predict with reasonable assurance the 
general trend of the permeability rela- 
tions, 

For engineering calculations it is still 


‘necessary to obtain more exact figures 


than were given in the generalization 
above and we must, therefore, resort to 
measurements upon individual sands. 
One of the difficult problems has been 
the application of relative permeability 
data on the specific sands to the pro- 
duction from a well. In other words. 
even if we know the relative permeabil- 
ity relations on individual sands how 
do, we sum up these relations to estimate 
well behavior? I wonder if the author 
has some ideas along this line upon 
which he would care to elaborate. * * 
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An Inhibited Mud for Drilling 
Water-Sensitive Pay Zones‘ 


G. E. HENDRICKSON 


A WATER-SENSITIVE pay sand is one 
that has its permeability more or less 
destroyed when invaded by the filtrate 
from a conventional water-base mud. 
This destruction of permeability is not 
reparable under reservoir conditions by 
any known method. In Oklahoma most 
Pennsylvania sands, of less than 125 md, 
come under this classification. The 
amount of damage to the permeability 
caused by mud filtrate invasion seems to 
vary directly as the time the mud is on 
the pay zone and inversely as the per- 
meability of the sand. Sands having per- 
meabilities of 125 md or more are dam- 
aged to some extent but will usually 
clean up in a short time. Sands of ap- 
proximately 60 md can usually be drilled 
and a drill stem test taken before much 
harm is done, but by the time pipe is 
set and the well completed, 25 to 50 per 
cent of the permeability will be lost. 
Sands of 30 md or less are, as a rule, 
blocked off by the time the sand is 
drilled and will not produce their full 
capacity on drill stem test. 

The Cisco sand field, near Frederick, 
Oklahoma, was developed during 1951. 
The Cisco sand is of Pennsylvanian age 
and is found at a depth of 2800 ft. Its 
thickness varies from 10 to 25 ft and, 
from cores, the average permeability is 
30 md. There are 35 wells in the field 
and none of them ever made more than 
a show on drill stem test, or more than 
a few barrels per day upon completion 
and before hydraulic-fracturing. After 
hydraulic-fracturing, these wells were 
completed for 200 to 300 bbl per day, 
natural flow. This is evidence that the 
conventional mud used in drilling al- 
most completely blocked off the sand by 
the time the sand was drilled. 

A semi-wildcat well drilled in the 
West Bradley field, near Lindsay, Okla- 
homa, encountered the Hart sand of 
Pennsylvanian age at about 8000 ft. On 
drill stem test, this sand produced oil 
at the rate of 100 bbl per day. Based on 
this information and the thickness of the 
pay of 11 ft, several thousand barrels 
were set up as a reserve for this zone. 
The well was completed in a lower zone 
and the Hart sand was not protected 
with cement. A year later, it was decided 
to test this sand and after squeezing, 
gamma ray, one oil squeeze and two hy- 
draulic-fractures, no production could 
be obtained. This is a case where the 
mud had been on the sand for a long 
period of time. Examples like this are 
numerous. 

A well drilled in the Witcher pool. 
northeast of Oklahoma City, drill stem 


*+Presented at the fall meeting of the Petro- 
leum Branch, American Institute of Mining 
and Metallurgical Engineers, Houston, October 
1-3, 1952. 
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tested the Bartlesville sand for a flow 
estimated at 240 bbl per day. The well 
was then deepened to the Hunton and 
dual completion attempted. The Bartles- 
ville sand was first perforated and swab- 
bed down, but yielded only a little gas 
and a show of oil. It was felt that per- 
haps the regular gun perforations had 
failed to penetrate beyond the invaded 
zone so re-perforation was attempted, 
using open-hole jets. Evidently, one or 
two of these jets did get beyond the in- 
vaded zone as the well was then swab- 
bed at 10 bbl per day. After hydraulic- 
fracturing, it flowed 75 bbl per day. This 
initial production was still less than 
half the indicated capacity from drill 
stem test. There were 10 ft of Bartles- 
ville sand in this well, the permeability 
was calculated, from electric log to be 
85 md. 

A well drilled near Lindsay, Okla- 
homa, in the Golden Trend, had the 
Gibson sand at 8200 ft and the Hart 
sand at 8400 ft. Both are Pennsylvania 
sands—the Gibson producing oil and 
the Hart producing gas and distillate. 
The wells in this area are dually com- 
pleted. Permeability of the Hart sand 
ranges from 30 to 50 md. This particular 
well had 20 ft of Hart sand and on drill 
stem test had a flow of 8.000.000 cu ft 
per day with a calculated open flow of 
14,000,000 cu ft per day. After comple- 
tion, the open flow was only 4,000,000 
cu ft per day. It was then found that 
communication existed between the 
two sands so the well was killed. 
squeezed, and recompleted, using regu- 
lar mud. After recompletion, the Hart 
sand had an open flow of only 2,400,000 
cu ft per day. 

In all of these examples, conventional 
water-base mud was used in drilling and 
completion. These are a few examples 
where there is evidence that the per- 
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meability of Pennsylvania sand _ jg 
greatly reduced by the invasion of mud 
filtrate from conventional drilling mud. 
In the author’s opinion, most cases of 
hydraulic-fracturing are successful, not 
because it can repair the damage done 
to the invaded zone, but because it can 
create a fracture through the invaded 
zone into that part of the sand not in. 
vaded by mud filtrate. These types of 
completions are not always satisfactory 
because hydraulic-fracturing is expen. 
sive and is not always successful. Hy.- 
draulic-fracturing fluids may easily be 
lost into adjacent or co-existing shale 
bodies, in which case the job is unsuc- 
cessful. If the sand in question does not 
have good vertical permeability, to- 
gether with continuity of vertical per- 
meability, any fracture or fractures 
through the invaded zone may not open 
up the entire pay sand. A well was re- 
cently completed with conventional mud 
in the Bartlesville sand near Guthrie, 
Oklahoma, which cost $10,000 in hy- 
draulic-fracturing, squeezing, and rig 
time just to recover the capacity that 
existed prior to mud filtrate invasion. 

It can be seen that better and more 
economical completions could be ex- 
pected if a mud could be developed that 
would not impair the permeability of 
these water-sensitive sands. 

In 1946-47, oil-base mud was used for 
this purpose on several wells in the 
North Lindsay Bromide field. The Bro- 
mide sands, however, are of Ordovician 
age and are relatively clean sands of 
good permeability. They do not, there- 
fore, fit the definition of a water-sensi- 
tive sand as stated above. It was found 
that comparable wells, drilled with oil- 
base mud, would have higher initial 
productivity indices than those drilled 
with a water-base mud; but, after a two 
or three-week period, those wells drilled 
with water-base mud would clean up at 
which time their productivity indices 
would be comparable to those wells 
drilled with oil-base mud. 

In considering the mechanics of this 
water-blocking of pay sands, it was 
thought that perhaps it might be caused 
by the surface tension of the mud filtrate 
rendering it difficult or impossible to 
remove from tight pay sands. With this 
in mind, it was decided to try an oil- 
emulsion mud in which the emulsifier 
would also reduce the surface tension of 
the mud filtrate. A mud of this type was 
used in drilling and completing a Gib- 
son sand well in the Golden Trend in 
Garvin County, Oklahoma. Surface ten- 
sion of the filtrate at the time the pay 
sand was drilled and completed was 33 
dynes per cm at room temperature, 
which compared favorably with the oil 
from this formation which has a sur- 
face tension of 32 dynes per cm at room 
temperature. Surface tension of the mud 
filtrate prior to conversion to oil emul- 
sion was 55 dynes per cm at room tem- 
perature. After completion, the produc- 
tivity index of the well was compared 
with three offset wells completed in the 
same formation with regular mud. 
When necessary corrections had been 
made for pay thickness, it was found 
that this well had only 75 per cent of 
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ty of permeability in the water-sensitive cores and calcium ion are both inhibitors and in the low surface tension expe! 
; was caused by the swelling of colloidal as was discovered later, so is caustic gave a value of 48 cc. Anothe 
od for material within the pore interstices. This soda. The following is a quote from an drilled to the Gibson sand in this 
1_the could then explain the mechanics of article by William C. Goins, entitled had very poor make-up water in a 
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the mud before reaching the pay zone. 
Mud engineers had considerable trouble 
keeping this mud in shape for good 
drilling conditions. A swelling test run 
on this mud at the time the producing 
zone was drilled, gave a value of 30 cc 
which was lower than any mud yet 
tested. In spite of the fact that this well 
had only 12 ft of pay, it had a higher 
productivity index upon completion 
than some of the other Gibson sand wells 
that had been completed with twice as 
much sand of similar permeability. 

In attempting to use enough salt 
and/or calcium in a regular drilling mud 
to produce a swelling test of 10 ce or 
less, it was found that use of these in- 
hibitors in sufficient quantity invariably 
destroyed the other desirable qualities 
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of the mud. This was true also of lime- 
base mud, although the latter would 
stand somewhat more contamination 
than the regular mud. It was therefore 
decided that calcium chloride-starch 
mud was the only one that would give 
the desired swelling test. Not being 
familiar with this type of mud, experi- 
enced mud engineers were contacted and 
asked as to the possibilities of using 
such a mud in this area. They replied 
that because of the characteristic high 
gel strength properties of a calcium- 
chloride-starch base mud, it would offer 
a maintenance problem in drilling Penn- 
sylvania sands in Oklahoma. It was also 
suggested that a swelling test be run on 
other oil-emulsion mud of high Ph. This 
was done, and it was found that this 
mud gave a swelling test of only 16 cc 
which was lower than any mud yet 
tested and close to the 10 cc that had 
been set as a minimum. This swelling 
test was unusual in that the analysis 
showed the salt concentration of the mud 
to be only 3600 ppm and the calcium ion 
concentration only 140 ppm. It was quite 
apparent that caustic soda, which had 
been added in sufficient quantity to give 
a high Ph mud, also aided in inhibiting 
the mud filtrate. It was found that by 
adding more caustic and more salt to 
the high Ph oil-emulsion mud, the swell- 
ing test could be lowered to 6 cc with- 
out destroying the other desirable char- 
acteristics of the mud. The oil in this 
mud has no effect on the swelling test 
since it is not a part of the mud filtrate. 
It was concluded from laboratory tests 
that any good water-base mud could be 
converted to one having a low swelling 
test by adding the following approxi- 
mate quantities: 

Carbonox 


8 lb per bbl of mud in system 


Caustic 7 Ib per bb! of mud in system 

Lime 6 lb per bbl of mud in system 

Salt enough to raise concentration 
to one or two per cent. 

Cost of these materials runs about 


$1.50 per barrel. In order to produce the 
desired swelling test, the mud must have 
the following three properties: 


P(alkalinity—API Code 29 15 ce or greater 
Ca(caleium ion) 100-150 ppm 
Salt 1—2 per cent 


Water loss and viscosity of this mud 
will be approximately the same as that 
existing prior to conversion. Gels are 
low and will probably be zero/zero. Low 
gels are characteristic of this type of 
mud and enough field experience has 
not been had to determine if the conver- 
sion can be accomplished and still re- 
tain some gel strength. For this reason, 
it is advisable to carry the gels low 
prior to conversion in order to avoid 
dumping of the hole after conversion is 
made. A disadvantage of the mud is that 
volume cannot be made up after con- 
version except by adding water. The 
converted mud will stand considerable 
watering. but if more volume is needed. 
the bentonite used must be mixed sepa- 
rate with fresh water before being added 
to the system. The converted mud may 
be made into an oil-emulsion mud, if de- 
sired, by merely adding the desired 
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quantity of oil. This will tend to raise 
viscosity and lower water loss, but will 
have no effect on swelling test. Resistivity 
of this mud is 0.1 ohms/meter/meter?, 
It was first thought that a conventional 
electric log could not be used. Subse- 
quent experience proved that with slight 
modification a good electric log could be 
obtained. 

A well was drilled on the outskirts of 
the Oklahoma City field and was pro- 
jected to the Prue sand of Pennsylvanian 
age. As this sand is known to be a tight, 
dirty sand, permission was obtained to 
try the “inhibited mud” on this well. 
Regular water-base mud was carried to 
about 100 ft above the expected pay 
sand, at which point conversion was 
made with the following materials added 
through the hopper in two circulations: 


Material Quantity-Ib Ib/bbl 
Carbonox 10,500 8.8 
Caustic 6,150 5.1 
Lime 7,000 5.8 
Salt 5,800 4.8 


This mud was used to drill from 6436 ft 
to 6785 ft during which time it was 
necessary to add an additional 4500 
lb of caustic to raise and maintain the 
alkalinity at the desired value. The mud 
was used for five days and during this 
time some 400 bbl of water was added 
to maintain volume. This raised the total 
volume of mud used to 1600 bbl. Proper- 
ties of the mud before and after conver- 
sion are shown in Table 1. Swelling test 
on the mud filtrate was 6 cc. Unfortun- 
ately, the Prue sand was not developed 
under this location so no data were ob- 
tained as to any increase in productivity 
that might have resulted from use of 
this mud. Considerable trouble was ex- 
perienced with the hole not standing up 
after conversion. This was attributed to 
the fact that prior to conversion the mud 
had a 10-min gel of 25 cc, which was re- 
duced to zero after conversion. 

It was found that a conventional elec- 
tric log could be run in this mud. The 
self-potential was run on a four milli- 
volt scale and the resistivity curves were 
run on a 25 ohm scale. The log had good 
character and looks just like a log run 
in fresh water mud. The micro-log was 
run on a 10 ohm scale. 

Cost of this mud to point of conver- 
sion was $673.90, and cost of conver- 
sion and maintenance thereafter was 
$1,962.50 for a total mud bill of 
$2.636.40, or $1.65 per barrel. 

TABLE 1. Characteristics of mud used 
on Lillian Miller No. 2. 


Before After 


conversion conversion 

Weight 10.2 10.3 
Funnel viscosity 42 40 
Stormer viscosity 18 13 
Zero gel 0 0 
10 min gel 25 0 
Filter loss 12.8 14.2 
Ph 10.5 12.7 
Salt content 3900 ppm 21,000 ppm 
Calcium ion Trace 138 ppm 

> 0 15.0 
Alkalinity 

] 0 17.6 
OH epm e 0 248 
COs; epm 0 172 
HCO; epm 0 0 
Swelling test 50 ce 6 ce 


x kx 
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FIG. 2. Flow diagram of a sulfur 
dioxide extraction process. 
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AROMATICS BY SO2 EXTRACTION’ 


Sulfur dioxide has proved successful in concentration of 
aromatics from catalytically cracked or reformed distillates 


W. F. WILKINSON, J. R. GHUBLIKIAN, and PAUL OBERGFELL 


Tue SO, extraction process has en- 
joyed a unique position in the solvent 
refining of petroleum. Although sulfur 
dioxide was the first solvent to be used 
commercially (1912) for the separation 
of aromatics from petroleum distillates, 
it is still without equal as a single solv- 
ent for the extraction of aromatics from 
the full range of petroleum distillates. 

Primary purpose of the first SO, 
extraction units, which were called Edel- 
eanu units after their originator, Lazar 
Edeleanu, was the removal of aromatics 
from burning oils, yielding a paraffinic 
raffinate. In the past two decades, the 
process has proved to be of increasing 
utility for the simultaneous production 
of high solvency extracts and high 
quality raffinates. Since 1940, with the 
advent of the catalytic reforming proc- 
esses, the emphasis on the production of 
a high purity extract has increased, and, 


_ in some instances, the extract is now the 


principal product. The present interest 
in the production of high purity aro- 
matics by the improved catalytic reform- 
ing processes has suggested a review of 
the SO, extraction process for the 
separation of aromatics, including ben- 
zene. 

Liquid sulfur dioxide is particularly 
suitable as a solvent for the recovery of 
aromatics. It is completely miscible with 
aromatic hydrocarbons over an ex- 
tremely wide temperature range, while 


*+Published in Chemical Engineering Progress 
Volume 49, Page 257 (1953). 


the solubility of naphthene and paraffin 
hydrocarbons is limited and decreases 
with decreasing temperatures. Recover- 
ies of 80 to 95 per cent of the aromatics 
are thus easily obtained for hydrocar- 
bons over a wide boiling range. This 
high recovery of aromatics is accom- 
panied by the simultaneous production 
of a high purity, nonaromatic raffinate. 
Sulfur dioxide has a high specific grav- 
ity and a low viscosity, which aid in 
the separation of the phases in the ex- 
traction tower and permit the use of 
high tower loadings. It is stable at oper- 
ating temperatures and because of its 
low boiling point it is easily recovered 
from all petroleum fractions with low 
losses. Liquid sulfur dioxide is one of 
the least expensive solvents in use and 
the sources of supply are numerous. The 
excellent safety record of the many 
plants using liquid sulfur dioxide and 
the high service and low maintenance 
record of the plants testify to the suit- 
ability of this solvent. 

Fig. 1 illustrates the concentration of 
aromatics in the extract, which may 
be obtained at various treating tempera- 
tures for several stocks of different vol- 
umetric average boiling point. The 
curves are based on plant and labora- 
tory data for straight SO, extraction 
and are typical of normal operation. 
High purity naphtha extracts have been 
made commercially by extracting at tem- 
peratures as low as —60 F, but with 
the development of the modified SO, 


THE PETROLEUM ENGINEER, Reference Annual, 1953 


process, which will be described later, 
high purity extracts may be made using 
a minimum extraction temperature of 
—20 F. Quality of the raffinate produced 
with these extracts is independent of 
the quality of the extract; and, with few 
extraction stages, raffinates having aro 
matic contents of 0.5 to 5 per cent may 
be obtained. The quality of the extract 
then determines the yield, which can be 
calculated by a simple aromatics bal 
ance. 


Conventional SO, Process 


A flow diagram of a conventional! sul 
fur dioxide plant is presented in Fig. 2 
In this plant the oil charge is first dried 
and then chilled to the extraction tem 
perature before it is contacted with 
chilled liquid sulfur dioxide in the ex 
traction tower. A raffinate phase con 
sisting of a solution of sulfur dioxide in 
the nonaromatic oil fraction is with 
drawn from the top of the extraction 
tower while the heavier extract phase 
consisting of a solution of aromatics in 
sulfur dioxide is collected in the bas 
of the tower. The extract phase then 
flows through a four-stage evaporation 
system for the removal of the sulfur di- 
oxide. The first stage operates at 200 
psig in order to vaporize the sulfur di 
oxide at a sufficient temperature to re 
cover heat from the condensing vapors 
The second stage operates at the con 
densing pressure of the sulfur dioxide 
about 80 psig, and the next two stages 
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operate, respectively, at atmospheric 
pressure and at a moderate vacuum. 
The sulfur dioxide vapor recovered from 
the latter two stages is compressed to 
the condensing pressure. The raffinate 
recovery system is identical except that 
the first 200-lb stage is not used be- 
cause of the much lower concentration 
of solvent in this phase. 

With suitably designed evaporators 
and compressors, this plant is capable of 
treating any distillate from a depentan- 
ized naphtha to a heavy gas oil with 
treating temperatures from —20 F to 
-++-60 F, and with 175-200 psig steam as 
the heating medium. With a circulating 
hot gas oil as a heating medium, the 
design may be simplified by eliminating 
the final vacuum stages; and for plants 
which will treat only naphthas, both the 
atmospheric and vacuum stages may be 
omitted. 

Typical treating conditions for several 
different boiling range stocks are shown 
in Tables 1 and 2. Table 1 refers to an 
operation at the Abadan refinery of 
Anglo-Iranian Oil Company, Ltd., when 
a special naphtha cut from Iranian 
crude is treated.5 The 75 per cent aro- 
matic concentrate produced was used as 
a blending stock in aviation gasoline 
and the raffinate was further fraction- 
ated into nonaromatic gasoline compo- 


nents and a reformer feed stock. Re- 
covery of each aromatic hydrogen is 
approximately the same, averaging 
around 94 wt per cent. 

Table 2 shows the treatment of heav- 
ier stocks with high aromatic recoveries 
in the extracts, and with high quality 
raffinates. Although the raffinates pro- 
duced from heavy distillates have gen- 
erally been used for high quality burn- 
ing oils or diesel fuels,*:* they have re- 
cently served as an improved catalytic 
cracking stock.? The aromatic extracts 
from these heavier charge stocks have 
many possibilities as solvents for in- 
secticides, as plasticizers and softeners 
for natural and synthetic rubbers, and 
as feed stocks for the production of 
carbon black. 

Typical utilities requirements for 
processing three different charge stocks 
are presented in Table 3. These figures 
refer to a plant operating with all steam 
heat and motor-driven compressors. A 
change in design would permit the use 
of fuel for the heating and compressing 
load, or, alternately, the compressors 
could be steam-driven and the exhaust 
steam used for process heating. 

Investment and operating costs for a 
10,000 bbl stream day capacity SO, 
extraction plant are presented in Table 
4. Figures apply to a conventional plant 





with all steam heat and with power 
driven compressors and vacuum pumps, 
The design is based on treating 10,000 
bbl stream day of kerosine with 100 
volume per cent SO, at a temperature of 
14 F, The same plant would be capable 
of treating 9000 bbl per stream day of 
naphtha at 0 F with 75 per cent SO, or 
10,000 bbl per stream day of gas oil at 
30 F with 125 per cent SO,. 


Mod'fied SO, Process 


It is evident from -Fig. 1°that there 
are theoretical and practical limits to 
the aromatic concentrations attainable 
by straight SO, extraction. These limita- 
tiens are removed, however, by a modi- 
fied SO, process first described by 
Defize? and for which a British patent 
was granted to the Burmah Oil Com. 
pany in 1937.1 

In this process an extract solution 
obtained by conventional sulfur dioxide 
extraction is further enriched by con- 
tacting it with a hydrocarbon fraction 
of essentially paraffinic character and 
of a boiling range different from that of 


TABLE 2. “80; « extraction of aatilie 
run distillates. 





Mid-Continent Wyoming 


Charge stock kerosine gas oil 
Charge stock 
Gravity, ° API 42 36 
—_ IBP, °F. ee 380 365 
o 405 417 
50% 435 528 
90% P 470 564 
EP.. 500 650 
Treating conditions 
Vol. % SOo, basis charge. 100 125 
Temperature, ° F..... 0 30 
Extract yield Vol. % 15 23 
Aromatics analysis 
Charge stock Vol. % 14 22 
Extract Vol. % 82 79.5 
Raffinate ..» Vol. J 2 5.0 
Aromatics recovery to 


Phy i : 88 82.5 


TABLE 3. Utility requirements of 
straight so, extraction plants. 





Charge stock 
Treating conditions 
Vol. % SO2, basis 


Naphtha  Kerosine _gas oil 


charge. ye 100 125 

Secmiion, * F... 0 14 30 
Utilities, basis 1 bbl dunn 

Steam to process heat- 

TS eR Sees 63 75 85 
Pumping power.and 

lighting, kw. hr... .. 1.0 1.15 1.15 
Power for compressors, 

Eee 2.5 1.85 ‘2 
Cooling water, 85 F, 

gallon 3<9.5.......5. 750 830 930 


————————_— — — 





TABLE 4. Investment and operating 














“TABLE 1. SO, extraction of cmnight run Iranian naghtiie.t cost of straight SO, plant. 
Treating conditions Plant design ‘ 
CEE ee, See nee, ee ee 75 Charge capacity Sm day kerosine.. . 10,000 
Temperature, F eee 20 Vol. % SO2, basis charge. . 100 
Analyses of Feed Stock and Products Treating temperature, ° F. teh cet 4 
po maint cuales nei eb Ieee es ek ——— Plant cost including initial solvent charge... . - $2,500, 000. 
Recovery of Direct operating costs Cents/bbl 
aromatics of charge 
G Aromatic hydrocart . . to extract, Utilities: 
iroup Aromatic hydrocarbon Charge Extract Raffinate 0 Cooling water @ 1c/M gal : 0.83 
Cs Benzene wt % 0.1 0.3 0.01 Power @ 1c/kw. hr.. 3.0 
Cr Toluene wt % 6.8 30.6 0.6 93 Steam @ 25c/M lb ; 1.88 
{ Ethyl benzene wt % 1.6 7.4 0.1 95 — 
Cs | m-xylene wt % 3.7 17.3 0.2 96 Total utilities 5.71 
) p-xylene wt % ‘3 5.8 0.1 93 SO: solvent... . 1.0 
| o-xylene wt % 1.5 7.1 0.1 96 Chemicals 0.7 
Co & Cio Aromatics wt % 1.7 7.4 0.2 90 Labor 1.5 
Total aromatics wt % 16.7 75.9 1.3 93.8 Maintenance @ 3% ; 2.2 
Total paraffins wt % 54.5 14.2 63.2 Royalty None 
Total naphthenes wt % 28.8 99 35.5 : 
Yield wt % 100.0 20.6 79.4 
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Total direct operating costs 11.11 
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FIG. 3. SO, extraction flow diagram modified for aromatics recovery. 


the charge oil. This so-called wash oil 
displaces the paraffinic and naphthenic 
hydrocarbons still present in the sulfur 
dioxide extract solution. In this con- 
tacting step part of the wash oil used as 
displacing agent is in turn dissolved in 
the mixture of sulfur dioxide and aro- 
matics. After the removal of the sulfur 
dioxide the highly concentrated aro- 
matics are separated from the wash oil 
by simple distillation. 

For recovery of aromatics from a cata- 
lytically reformed naphtha by this 
process, the wash oil may be a kerosine 
cut. This wash oil may be recycled in 
its entirety from the extract and raffinate 
fractionators or it may be used on a 
once-through basis. As upon contact 
with the extract solution the wash oil 
itself is subjected to sulfur dioxide ex- 
traction, recovery of aromatics from a 
naphtha can be combined with the ex- 
traction of a kerosine for the production 
of a high-grade lamp or burning oil. 

The modified SO, extraction process 
was first used in this country during 
World War II, in a plant installed in 
1941 in the Baytown refinery of the 
Humble Oil and Refining Company for 
the Defense Plant Corporation. That 








TABLE 5. Pilot plant SO, extraction 
of platformate. 





Treating conditions 





Vol. % SOo, basis Platformate charge........... 170 
Vol. % wash oil, basis Platformate charge...... . 75 
PING Boo 5 cin ois clds Sictsieisictewe oan aieeca's —20 
Inspections Charge Raffinate Extract 
Geary, ° API....... 49.8 72.7 33.2 
Specific gravity...... 0.7805 0.6929 0.8591 
ASTM dist. 
ea . 140 142 175 
re 198 170 220 
Dry point......... 285 288 288 
Vol. % paraffins and 
naphthenes........ 48.0 97.1 5.1 
Vol. % olefins........ 1.0 1.1 0.9 
Vol. % aromatics 
ND. - osanieipsine 12.1 1.2 21.7 
IID oes aoe 33.4 0.5 62.1 
Cs aromatics....... e 73 8.8 
a _ 1.4 
Cs+Co aromatics. .. 5.5 0.1 10.2 
Total Cs to Co aro- 
“eee 51.0 1.8 94.0 
Extraction tower yields, 
ty RS eee 100 46.6 53.4 
Distributions of com- 
ponents, vol. % 
re 100 1.6 98.4 
Sa 52.0 48.0 
Paraffins and naphth- 
Ea eer « 100 94.3 8.7 
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plant produced more than one half of 
the toluene which went into TNT pro- 
duction for the U. S. Armed Forces. 
Since the war the Baytown plant has 
largely served for the production of 
highly aliphatic and aromatic solvents 
from a hydro-formed naphtha.‘ 

A second plant of similar design and 
capacity was installed during the war 
at the Abadan plant of the Anglo-Iran- 
ian Oil Company, Ltd. Until that re- 
finery was shut down this unit was used 
to produce an aromatic concentrate for 
aviation fuel enrichment. The design 
permitted either a straight SO, extrac- 
tion at a charge rate of 16,000 bbl per 
stream day for the production of a 75 
per cent purity aromatic extract as 
previously described, or a modified SO, 
extraction at a charge rate of 8000 bbl 
per stream day for the production of a 
95 per cent aromatic purity extract. 

Both the Baytown and Abadan plants 
have separate contacting towers for the 
SO, extraction and the extract concen- 
tration. A new design has simplified 
the process considerably by combining 
the two contacting towers into a single 
extraction tower and eliminating the in- 
termediate raffinate and its separate re- 
covery system. 

A flow diagram of a modified sulfur 
dioxide extraction plant for the recovery 
of aromatics from a naphtha is pre- 
sented in Fig. 3. The dried and chilled 
charge oil enters near the center of the 
extraction tower while the chilled sul- 
fur dioxide enters at the top and the 
chilled wash oil at the bottom. The sul- 
fur dioxide extract solution flowing 


downward in the tower is intimately 
contacted with the rising wash oil and 
leaves the base of the extraction towe1 
as a mixture of naphtha extract, sulfur 
dioxide, and wash oil. Sulfur dioxide is 
removed in a single pressure stage with 
hot gas oil used as the heating medium 
Extract is then fractionated to remove 
the wash oil which may be returned to 
the extraction tower or retained as prod- 
uct. The raffinate solution from the ex 
traction tower is similarly processed for 
removal of sulfur dioxide and separa 
tion of wash oil. 

The plant as described is designed to 
treat light naphthas or catalytic reform- 
ates for the recovery of high purity 
aromatics. It has the flexibility inherent 
in the SO, process of treating narrow 
or wide boiling range fractions with 
high aromatic recoveries. A plant simi 
lar to the one shown on the flow sheet 
has recently been described in the liter- 
ature.* This plant will produce simul 
taneously a nitration grade benzene and 
a high purity toluene-xylene fraction. 
The benzene contained in the extract 
from the unit is first separated from the 
heavier aromatics by fractionation and 
finally purified by azeotropic distilla- 
tion. The toluene-xylene fraction re 
maining may be split into a nitration 
grade toluene and a high purity xylene 
by simple fractionation. 

Pilot plant data on the production of 
a high purity aromatic naphtha fraction 
are presented in Table 5. The charge 
stock is partially depentanized Plat 
formate which contains 51 per cent aro 
matics. The low aromatic content of the 








ABLE 6. Fractionation of platformate extract stream yields and compositions. 








( 


Pre-benzene §f Benzene Toluene Aromatics Ar matics 
cut cut cut cut cut 
IBP-70 C 70-95 C 95-130 C 130-145 C =: 145-168 ¢ 

i Ns otro oc tp ube ales ene naee en 3.1 23.8 62.4 8.8 1.9 
FO Te Oe I gs eivdinGno nest einccc dkeneeean me 12.7 33.3 4.7 1.0 
Analysis of cuts, vol. % 

SRSA RRR are ee rere see erg 4.0 90.5 99.6 99.6 73.7 

Meo 3 sk hosr Canc sniee Mars ub wiieols me y ede eucnees 8.0 2.0 0.2 0.3 0.6 

Parafiins plus naphthomes........ 0.0.2 cccccccccess 8.0 7.5 0.2 0.1 25.7 

NERC egies A ne eR OR A ate oe A 100.0 100.0 100.0 100.0 100.0 
Recovery, %, Basis Platformate 

Ray SE Ee Ber ey wee 0.5 95.0 

2 rs cates Seem ms eee 99.3 

Cs and Cy aromatics. i as ee 99.1 

et eae ik. clot it on.aieialesaree tee ieee 3.2 25.8 7.0 1.4 0 

Paraffins plus naphthenes.....................ceee8 3.0 2.0 0.1 0.6 























raffinate indicates that one of the major 
advantages of the SO, process, its high 
aromatic recovery, applies to the modi- 
fied process as well as to the conven- 
tional SO, process. 

Table 6 shows the results of separat- 
ing the components in the extract by 
fractionation. Low purity of the C, 
fraction as shown can be accounted for 
by the inclusion of some light ends from 
the wash oil. With a better fractionated 
wash oil, this fraction would have been 
comparable to the xylene fraction in 
purity. The 90 per cent purity benzene 
cut may be purified to nitration grade 
by azeotropic distillation and light acid 
treating with an over-all recovery of 
more than 90 per cent of the benzene in 
the charge. An operation of this kind 
which permits the simultaneous produc- 
tion of a nitration grade benzene and 
toluene, and a high purity xylene frac- 
tion offers a considerable advantage over 
a blocked out operation to provide these 
products. 

The modified SO, operation to pro- 
duce high purity extracts from a light 
naphtha fraction makes use of a wash 
oil of higher molecular weight similar 
to a kerosine as described above. Con- 
versely, the modified SO, process per- 
mits the concentration of aromatics in 
heavier hydrocarbons by the use of a 
lower molecular weight wash oil. In the 
extraction of a gas oil by this process 
the lighter wash oil has the further ad- 
vantage of reducing the pour point of 
the gas oil so that lower treating tem- 
peratures are possible with correspond- 
ing economies in wash oil circulation 
requirements. 

Utility requirements for the modified 
SO, process for the treatment of a cata- 
lytic naphtha reformate are presented 


TABLE 7. Utility requirements of 
modified SO, extraction plant. 





Naphtha 


Charge stock 

Treating conditions 
Vol. % SO2, basis charge. . baie 170 
Vol. % wash oil, basis charge cand 75 
Temperature, F . . ; ‘ . —20 

Utilities, basis 1 bbl charge 
i, > 3). ae ; ; 329 
Water, 85 F, gal.... 1600 
OS rer : . 1.6 
RN a os acy iy ee Pas 112 





TABLE 8. Investment and operating 
cost of modified SO, plant. 








Plant design 
Charge capacity—bbl/stream day naphtha... 4,000 
Vol. % SOz, basis charge.................. 170 
Vol. % wash oil, basis charge. ; 75 
Temperature, F.......... i xe —20 
Plant cost including solvent, circulating hot gas 
oil heater, and benzene purification section... $2,500,000 
Direct operating costs Cents/bbl 
ce of charge 
Utilities: 
Fuel @ 10c/MM btu 3.3 
Cooling water @ 1c/M gal.. ; 1.6 
Power @ tic/kwhr... , 1.6 
Steam @ 25c/M lb...... : 2.8 
Total utilities. ...... <span 9.3 
SO2 solvent......... nee os 2.0 
Chemicals.......... ; 1.6 
 - =a 3.7 
Maintenance @ 3% 5.5 
Royalty... None 
ee 22.1 


in Table 7. The operation is based on 
producing a nitration grade benzene and 
a combined high purity toluene-xylene 
fraction. The compressors are gas-en- 
gine-driven. 

Investment and operating costs for a 
modified SO, extraction plant are pre- 
sented in Table 8. The design is based 
on treating 4000 bbl per stream day of a 
catalytic naphtha reformate to produce 
a nitration grade benzene and a toluene- 
xylene fraction. 


Conclusion 

The SO, extraction process has proved 
to be an extremely flexible process for 
removing aromatics from petroleum 
fractions and for recovering these aro- 
matics in pure or highly concentrated 
form. By the selection of the conven- 
tional or modified process, the refiner 
can produce high quality nonaromatic 
products concurrently with either rela- 
tively high purity aromatic extracts for 
solvents and other uses, or essentially 
pure aromatics for chemicals. 

The process has been used success- 


fully on virgin and catalytically re. 
formed or cracked distillates over a 
broad range from light naphthas to 
heavy gas oils in the same plant with 
no changes other than in operating con- 
ditions. The purity of the nonaromatic 
fractions and the recovery of aromatics 
into the extract has been consistently 
high over the entire range of distillates, 

Low operating and maintenance costs 
are assured by the performance of a 
large number of plants many of which 
have operated for more than twenty 
years. 
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Plant Aids 





Special Valve Lubrication 
L. L. LOWERY 


Often when a plug valve becomes 
hard to turn or in some instances, stuck 
in service, on disassembly a deposit is 
found in the valve. The same is true of 
motor valves. By experience, we found 





that this deposit is normally soluble in 
upper cylinder lubricant. In order to 
avoid taking the valve out of service, the 
idea was developed to inject upper cy]l- 
inder lubricant into the valves while in 
service. The individual pumping units 
out of a McCord lubricator were found 
to be satisfactory to inject this fluid. A 
small reservoir holding approximately 
a quart was built and the lubricator 
mounted in the reservoir. By alternately 
applying pressure and releasing the 
priming button, the solvent lubricant is 
forced into the valve. After the lubri- 
cant has dissolved the deposit, new 
valve grease can be injected. In the case 
of motor valves, the upper cylinder lu- 
bricant also tends to soften the packing. 
Some grease manufacturers have a sol- 
vent they market for this service, which 
can be used in this pump. 





tAtlantic Refining Corporation, Merryville, 
Louisiana. 


Class C, first prize, NGAA Kinks Contest. 


Temperature Controller 
W. W. MASON” 


Put thermocouple in the tray that has 
the most temperature variation, as this 
is the point from which temperature is 
controlled. Will achieve a much closer 
control, keep the fractionation equalized 





[TRAY 60_ 
TEMPERATURE 
CONTROL 
tray 48_ |---—}--4 
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' 
' 
' 
' 
' 
' 
| 
FEED ' 
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COLUMN 
| 
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' 
| 
| 
| 
' 
| 
' 
i] 
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{ 
' 
' 
! 
' 
STEAM 
[TRAY | _ 











in unit on a column of 60 trays, and a 
75 per cent kettle product and 25 per 
cent overhead product. There must be 
25 per cent of the trays in top section 
in order to equalize trays so bulb should 
be on about the 45th tray. 


**Phillips Petroleum Company, operating su- 
pervisor, Phillips, Texas. 
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FIG, 1. Left, orthoflow catalytic cracking tower. 


P 721.33 


FIG. 2. Below, relative elevations of fluid catalyst cracking plants. 2A—Wartime 
Unit; 2B—Balanced Pressure Unit; 2C—Stacked Unit; 2D—Orthoflow Unit 
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2C 2D 














Design and Operation of Orthoflow Units* 


This design of a fluid catalytic cracking process is 
the culmination of years of intensive simplification 


The Orthoflow is a new embodiment 
of the fluidized catalyst cracking process 
widely used in oil refineries for cracking 
gas oil to gasoline. The Orthoflow dif- 
fers from older units in the arrange- 
ment of certain components, especially 
in the movement of catalyst. These 
points of difference are described, to- 
gether with results obtained in full- 
scale refinery service. 


Introduction 


T uree Orthoflow Fluid catalytic crack- 

ing units are now in operation while four 

others are being designed and erected. 

It is a new arrangement of the major 

components in the familiar fluid cata- 
*Presented before ASME, 1952. 


1Development division manager. 
2Development engineer, M. W. Kellogg Com- 





pany. 

“The Mechanism of Flow in Fluid Catalyst 
Cracking,” by H. P. Wickham, Mechanical 
Engineering, March 1946, pages 2387-240. 
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lyst process* for cracking gas oils to 
gasoline. The catalysts and the process 
steps employéd in the Orthoflow are 
those common to all “cat crackers,” the 
innovations being principally concerned 
with the means used to bring about cata- 
lyst circulation. These result in a unit 
with lower first cost, improved operabil- 
ity and reduced maintenance. 


Orthoflow Unit 


The principal internal details of the 
Orthoflow tower are shown in Fig. 1. 

Liquid gas oil feed (at about 400 F) 
enters the hollow-stem plug valve in the 
bottom head of the tower and is in- 
jected vertically upward into the cen- 
tral riser pipe. Entraining hot regener- 
ated catalyst, the mixture (now vapor- 
ized) flows up into the reactor. Cracked 
vapors leave overhead while spent cata- 
lyst descends through the stripper to 
the regenerator. Here air enters to burn 
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off the coke deposit on the catalyst, the 
flue gas leaving through an exhaust port 
near the top of the regenerator. 
Fluidized dense beds of catalyst are 
maintained in the reaction, stripping 
and regeneration zones. Entrained cata 
lyst dust in the gases leaving these beds 
is partially recovered by cyclone sepa- 
rators mounted above the beds, as shown 
in the sketch. The cracked vapors from 
the reactor are sent to conventional frac 
tionation equipment where hydrocarbon 
products are prepared and residual! dust 
is recovered and returned in an oil 
slurry. This slurry is injected, along 
with fresh feed, into the hollow-stem 
valve, Regenerator flue gas is discharged 
directly to the atmosphere although Cot 
trell precipitators may be added for ad 
ditional dust recovery if desired. 
Catalyst circulation takes place 
through two straight vertical pipes (from 
which the unit derives its name, dp6ds 
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FIG. 3. Orthoflow unit as erected. 


straight) controlled by plug valves pro- 
jecting up through the bottom head. The 
relative positioning of the processing 
zones makes it possible to mount the re- 
actor on top of the regenerator, the lat- 
ter becoming a support column as well 
as a process vessel. 

Catalyst circulation is regulated by 
the array of control instruments com- 
monly used on fluid crackers. The posi- 
tion of the hollow-stem valve (and there- 
fore the flow of regenerated catalyst) 
is determined by a temperature con- 
troller in the reactor bed. The position 
of the standpipe valve (adjusting the 
spent catalyst rate) is controlled by a 
differential pressure controller actuated 
by the catalyst level in the stripper. 


The Pressure Balance 


As in all other existing fluid crack- 
ers, catalyst circulation is brought 
about by the setting of proper pressure 
levels in the system. This “pressure bal- 
ance” is achieved by using the hydro- 
static head developed in the standpipe 
to offset the pressure losses encountered 
in the valves and the riser circuit. A 
further requirement of the system is 
the necessity for operating the lower 
zone (the regenerator) at a higher pres- 
sure than the upper (the reactor), the 
difference in pressure being equal to the 
pressure drop caused by the work done 
in lifting catalyst up the riser. The unit 
was designed to run with a pressure 
drop of 2 psi across each plug valve and 
has been successfully operated with 
pressure drops somewhat lower than 
this on occasion. 

Of course, pressure balance consid- 
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erations just described can and have 
been applied in various ways by shift- 
ing the position of one zone with re- 
spect to the other. The early units, built 
during World War II, were built with 
the regenerator much higher than the 
reactor. See Fig. 2A. The regenerator 
operated at comparatively low pressure 
and the economies resulting from this 
were achieved at the expense of more 
steelwork and foundations. 

In the balanced pressure design 
(Fig. 2B), the reactor and regenerator 
were at the same elevation in a simpler 
and cheaper structure than was pos- 
sible in the earlier units. Although 
blower horsepower was increased to 
match the greater regenerator pressure 
required by lower elevation, the first 
cost of the plant was reduced. Spurred 
by the post-war interest- in reduced in- 
vestment, the stacked design (Fig. 2C) 
placed the regenerator directly beneath 
the reactor. The two main process zones 
remained in separate vessels but the 
regenerator supported the reactor with 
a consequent reduction in steelwork. 

Finally, the Orthoflow brought the 
two zones into a single tower and elimi- 
nated the troublesome, expensive, ex- 
ternal catalyst piping. A photograph 
of the unit’s exterior is shown in Fig. 3. 


Mechanical Design 

Pressure Vessel. The Orthoflow tower 
has been constructed to meet the re- 
quirements of the API-ASME Code. 
Units of two different sizes have been 
placed in service, the first to go on 
stream being 8 ft 6 in. ID at the upper 
section and 13 ft 6 in. ID at the lower. 


Two units of larger size were then built 
and they are 16 ft 0 in. ID at the top 
and 24 ft 0 in. ID at the bottom. De. 
signed for 80 per cent joint efficiency, 
the small tower was neither stress re. 
lieved nor X-rayed. The bigger towers 
were stress relieved and X-rayed in the 
region of the intermediate head between 
the reactor and the regenerator. 

The vessels received hydrostatic test- 
ing in the field after erection, eacli sec. 
tion being tested separately. The re- 
generators were tested at about 60 psi, 
and the reactors were tested to about 
twice this pressure. Table 1 gives some 
items in the design basis used for the 
larger towers. 

The design metal temperature of the 
regenerator is lower than the working 
flow temperature because the entire sec- 
tion is lined with an insulating layer 
installed to reduce metal temperature. 
This layer is similar to that used on 
other fluid catalyst regenerators and 
is not to be considered a feature of the 
Orthoflow. Implicit in the design pres- 
sures used is the consideration that 
each section is built to withstand a 
mischance in which the other section is 
brought down to atmospheric pressure. 

The tower is made of carbon steel, in- 
cluding internal pipes, grids, cyclones, 
braces, etc. The only exception to this 
was the use of stainless steel (Type 
304) for internal bolting and some 
small brackets. 

Plug Valves. These valves control 
the flow of spent and regenerated cata- 
lyst and are specially designed for this 
service. Care was taken to use standard 
valve components whenever possible 
and to make the valves identical as far 
as their functions would permit. The 
major features of the regenerated cata- 
lyst valve are shown in Fig. 4. The hol- 
low stem tube which allows injection 
of the feed is connected to a solid stem 
of smaller diameter by a yoke which 
permits the oil to flow through the hol- 
low stem and enter the riser pipe in 
the vessel. Note that, even in the posi- 
tions of extreme valve travel, the con- 
necting yoke always lies inside a cham- 
ber directly connected to the oil feed 
lines. This arrangement avoids the need 
for a flexible connection between the 
fixed oil line and the moving stem. Oil 
leakage up past the stem into the ves- 
sel as well as catalyst leakage from the 





TABLE 1. Orthoflow vessel design 


basis. 








Reactor Section 

Working pressure—top 10 psig 
Design pressure—top 20~=sipsig 
Design pressure—btm 26.5 psig 
Working temperature—900 F 

Design metal temp.—925 F—top head and shell 
Design metal temp.—955 F—intermediate head 
Allowable stress @ 925 deg—5775 psi 
Allowable stress @ 995 deg—4704 psi 
Corrosion allowance—0.25 in. 


Regenerator Section 


Working pressure—top 17.7 psi 
Design pressure—top 27.5 ps! 
Design pressure—btm. 34 _~=sopsi 


Working temperature—1100 F (flowing) 
Design metal temperature—650 F 
Allowable stress @ 650 deg = 13,750 psi 
Allowable stress upper cone = 6,600 psi 
Allowable stress inter head 4,705 psi 
Corrosion allowance — 0.1 in. 
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regenerator. is prevented by a sealing 


chamber working to a close clearance 
with the stem. 

The valve seat is welded to the bot- 
tom of the standpipe where it engages 
the plug, the latter mounted on a verti- 
cally moving stem projecting up through 
the bottom head of the tower. 

The valve movement is brought about 
by.a “Limitorque” operator mounted on 
the threaded lower part of the stem and 
actuated by a “Keller” air motor. A 
“Conotrol” positioning device receives 
a pneumatic signal from the differential 
pressure controller across the catalyst 
bed in the stripper and determines the 
valve opening required to maintain this 
bed level. The Limitorque also contains 
a manual clutch by which the air motor 
may be disconnected so as to permit 
valve movement by hand wheel. Com- 
pensating springs are located at the 
bottom of the valve stem. These protect 
the valve against mechanical damage 
when the valve is closed and the stand- 
pipe is expanding because of increas- 
ing temperature. This occurs during 
startup when catalyst is not being cir- 
culated but the vessel is being heated 
to operating temperatures. Whenever 
these springs are subjected to any com- 
pression, a signal flag indicator (nor- 
mally upright) drops out to warn the 
operators that the spring tension must 
be released ‘by movement of the valve 
stem before the valve is put into op- 
eration. When this is done, the signal 
flag retracts. 

The spent catalyst plug velve is like 
the regenerated catalyst valve in many 
respects, including the Limitorque op- 
erator, the Keller air motor, the Cono- 
trol positioner and the compensating 
springs. The most important difference 
lies in the absence of the hollow stem 
passage incorporated in the regenerated 
catalyst valve. (Fig: 5.) 

Foundations. The tower is supported 
on a continuous framed concrete pedes- 
tal designed for the load encountered 
during hydrostatic testing. The connec- 
tion to this pedestal is made through a 
skirt and base ring at bottom of tower. 

Steel Work and Access. Valves, in- 
struments and manheads are reached by 
platforms attached directly to the shell 
of the tower. A steel structure supports 
a stairway serving all the platforms up 
to ‘that“at’'the reactor lower manhead. 
Theé“yeactor top manhead (which gives 
accéss to the reactor cyclones) is 
reached’ by a ladder beginning at the 
top of the stairs. As the tower is sup- 
ported entirely on its foundation, the 
cost of all the structure is much lower 
than that encountered in units where 
the catalyst vessels are borne by steel- 
work far above grade. 

The most elevated point that need 
ever be reached during operation is the 
valve in the regenerator stack, some 60 
ft above grade. Although this is nor- 
mally on remote control, it may occa- 
sionally require hand operation (during 
control failure, for example) but the 
infrequency of such occurrences, to- 
gether with the low elevation of this 
valve, makes it unnecessary to supply an 
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FIG. 4. Regenerated catalyst 
control valve. 





FIG. 5. Spent catalyst control valve. 
(Crane Laboratories Photo.) 
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elevator in the unit. This results 
important saving in first cost and 
tenance. 

Regenerator Stack. The rege! 
stack has two main functions 
form. The first is the usual one of 
ing the flue gases at a safe ek 
above the adjacent working area 
second is the task of dissipatin 
tained energy in these gases 
leave the regenerator at about 
gage pressure and 1080 F. This n 
done without causing excessiv: 
and the problem is further compli 
by the fact that the fine dust parti: 
the gas stream constitute a | 
abrasive. 

The elements assembled in the 
are (beginning at the upstream en 
pressure control valve, a group o 
fice plates and, finally, a long 
with an acoustical lining. The 
array is mounted on a bracket attac! 
to the upper part of the regenerat 
shell. Although the stack is rigidly « 
nected to the outlet nozzle on the \ 
the entire load is borne by the bracke 

Two sorts of valves have been 1 in 
the stack. On the small Orthoflow t! 
valve was of the plug type, gene! 
similar to that in the spent 
standpipe. In the larger unit, a doubl 
disc slide valve is employed. Thi 
sists of two opposed, horizontal! 
one on hand and the other on automa 
control. Operating performance s! 
no marked advantage for one kind 
valve over the other. 








OW 


Operation of Orthoflow Unit 

Startup. The preferred procedure 
gins with the temporary connectio 
high pressure air hoses to regen¢ 
air inlets and closing of plug valy 
base of the tower after heating th 
generator and reactor. The stack valve 
is opened and the main block valv 
closed in the air line from the blower to 
the regenerator. The blower air 
used to transfer cold catalyst pi 
matically from the catalyst storage di 
to the regenerator. While this is 
on, the high pressure air hoses prevent 
the packing of catalyst in the air heat 
This is continued ‘until the desired « 
lyst inventory for normal operatior 
been collected in the unit. 

The block valve between the blowe1 
and the tower is then opened and air 
allowed to enter the regenerator. This 
immediately mixes with the catalys 
produces a fluidized bed in the r 
erator. The air heater is then reignited 
and adjusted to bring the temper 
of the air entering the vessel to about 
1100 F. The catalyst bed soon warm 
to some 600 F, and meanwhile stea S 
passed up through the hollow 
valve, through the riser and 
reactor. Torch oil is then fed into the 
regenerator bed where combustion 1 
the temperature higher. The air he 
shut off and, when the catalyst temps 
ture reaches about 1000 F, cataly 
culation is begun. The riser y 
opened and catalyst is lifted int 
reactor. The gaseous stream no 1 
for this purpose is a mixture of 
and refinery hydrocarbon gas 


C-9 








this has been found to produce smoother 
catalyst flow than can be obtained with 
steam alone. The reactor is filled with 
catalyst to the overflow openings in the 
partition plate, at which point catalyst 
begins to enter the stripper. When this 
is filled, the spent catalyst plug valve 
is opened and circulation begins. 

Oil feed is then started to the hollow 
stem valve and the unit is on stream. 

Shutdown. Oil feed is cut out and re- 
placed by a small volume of steam in 
the hollow stem valve. As velocity of 
gas up this line is now very low, catalyst 
starts to back down from the reactor 
into the regenerator until the former is 
empty. Meanwhile the catalyst in the 
stripper drains down through the stand- 
pipe into the regenerator. When both 
reactor and stripper are empty, the 
plug valves are closed. If the shutdown 
is taking place so that the interior of 
the regenerator may be inspected or re- 
paired, the catalyst is transferred to the 
storage drum. The blower is then 
stopped and preparations for opening 
the vessel are begun. In the event, how- 
ever, that the regenerator is not to be 
entered, the blower is shut off and the 
catalyst allowed to settle in the vessel. 
Whenever this is done, it is desirable 
to connect high pressure air hoses to 
the inlets to prevent catalyst packing 
therein. 

Catalyst Circulation. As the Ortho- 
flow is especially concerned with cata- 
lyst flow, it is important to give a full 
account of experience in this area. Cir- 
culation has generally been very satis- 
factory even at plug pressure drops 
lower than the design value of 2 psi. 
No difficulty has been experienced in 
getting catalyst flow into the central 
well in the regenerator and from there 
into the riser line. The limiting factor 
in circulation appears to be the spent 
catalyst standpipe which begins to 
empty when the plug valve is opened 
wide but the size of the standpipe has 
generally been big enough to permit the 
required circulation. 

Operating Upsets. Like all machines, 
the Orthoflow can be upset by failures 
of personnel and mechanical compo- 
nents to function properly. Such upsets 
have occurred with varying degrees of 
severity, and it will be instructive to 
review their history. 

At times malfunctioning of the regen- 
erator pressure controllers has forced 
regenerator pressure too high, thereby 
causing the blower to pump. This con- 
dition has been easily corrected by vent- 
ing the blower to atmosphere until the 
regenerator pressure can be reduced, 
usually by manually opening the stack 
valve. After this the blower vent is 
closed and operations are quickly re- 
sumed. On one occasion, a disturbance 
in the air blower turbine governor inter- 
rupted the supply of air to the regenera- 
tor and the resulting drop in pressure 
caused a large quantity of oil feed to 
enter the regenerator and adhere to the 
catalyst. Immediately after this, the 
blower resumed its normal speed and 
air returned to the vessel. Regenerator 
temperatures began to rise and big 
flames of burning oil issued from the 
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top of the vent stack. Prompt use of 
regenerator sprays combined with stop- 
ping oil feed soon brought tempera- 
tures under control without causing any 
damage to the unit. 

During one startup an attempt was 
made to heat the regenerator with 
torch oil, which was of too low boiling 
range. Accumulation of unburnt vapors 
caused several explosions in the vessel 
which were heard at points outside the 
refinery fence. These blasts ejected a 
few small pieces of insulation from the 
stack but caused no important damage. 

On this same unit an error was made 
in piping up the steam bleed to the 
hollow-stem plug valve. The inadvertant 
omission of a restriction orifice allowed 
full steam pressure to develop in the 
bleed seal chamber around the stem. 
This caused an excessively large flow 
of steam through the close clearance at 
the top of the valve body. This devel- 
oped severe catalyst eddies which 
eroded a hole in the stem and per- 
mitted oil feed to enter the regenerated 
catalyst well. The result was an appar- 
ent increase in the coke yield on the 
unit which soon became very high in 
spite of reduction in feed rate. The unit 
remained operable, however, and con- 
tinued on stream for some days. 

General performance of the unit has 
been good, and we believe that it has 
made a real contribution to the catalytic 
cracking art. More specific comments 
follow. 

Catalyst Circulation. Catalyst circula- 
tion is easily established and main- 
tained at the level required by the de- 
sign heat balance on the unit. Inter- 
ruptions in flow due to operating dis- 
turbances are usually corrected easily 
and circulation quickly restored to its 
normal value. Severe upsets have been 
experienced but they have been prompt- 
ly righted without injury to equipment 
or personnel. 

Erosion. Two of the three units in 
operation have been shut down for in- 
spection of the extent of erosion, Riser 
and standpipe lines were in excellent 
condition, showing no signs of wear at 
any point. The reactor grid, however, 
had sustained some erosion just above 
the riser outlet because of catalyst im- 
pingement. In one unit, a sloping plate 
was installed over the riser outlet to de- 
flect the catalyst stream before it 
touches the grid. In the other unit in- 
spected, grid holes in the worn area 
were covered with steel plates in an ef- 
fort to achieve more easily the object 
for which the deflecting plate was in- 
stalled in the first unit. 

In a unit that had been in service for 
about one year, the standpipe plug valve 
and seat showed some erosion. This was 
repaired by building up the worn re- 
gions with welding rod and machining 
the plug and seat back to original di- 
mensions. 

Line Expansion. Although the riser 
and standpipe lines expand- some three 
inches downward (with respect to the 
regenerator shell) as the unit is brought 
on stream, no difficulties were expe- 
rienced with accommodating this move- 
ment while still keeping control of cata- 


lyst circulation. It can safely be said 
that the arrangement of lines and valves 
in this unit offers a complete solution 
to the expansion problem, while elimi- 
nating the use of mechanical expansion 
joints in the large catalyst lines. 

Energy Requirements. Consider two 
fluid cracking units operating at the 
same reactor pressure, one an Ortho- 
flow and the other a balanced pressure 
unit. The Orthoflow will operate at 
higher regenerator pressure than the 
balanced pressure job, and will there. 
fore require a greater input of energy 
to the air compression system. The mag- 
nitude of this difference is shown by the 
design study in Table 2 for units charg. 
ing 10,000 bbl per stream day of fresh 
feed and burning 7050 lb per hour of 
coke. The difference is not as great as 
might have been expected because, the 
higher Orthoflow regenerator pressure 
is partially offset by the pressure drop 
through the regenerator inlet line of the 
balanced pressure unit. 








TABLE 2. Utilities Comparison. 





Balanced 
Type of Unit Pressure Orthoflow 
Steam consumption— 
lb per hour 66,000 70,750 
Cooling water— 
gal per minute 5,780 6,070 








This comparison is based on using 
steam at 150 psi gage pressure (25 deg 
superheat) and cooling water at 70 F. 
The additional cooling water for the 
Orthoflow is due to increased steam 
load to the surface condenser on the air 
blower. 

Capital Investment. Existing Ortho- 
flow units have been built for far less 
cost than most prior fluid catalytic 
cracking plants, but this sharp reduc- 
tion in investment cannot all be attrib- 
uted to the Orthoflow. It happened that 
the Orthoflows were designed at a pe- 
riod when process and mechanical speci- 
fications were undergoing a general re- 
vision in the interests of lowering first 
cost. The result was that some of the 
cost reductions obtained in the Ortho- 
flows were due to this overall economy 
effort. It has been estimated, however, 
that the savings arising from the Ortho- 
flow concept alone amount to about 5 
per cent of the total erected cost when 
comparing an Orthoflow with a balanced 
pressure unit built to the same mechani- 
cal specifications. This includes frac- 
tionation, gas recovery and gasoline 
stabilization equipment in addition to 
the catalytic cracking section. If the 
comparison is based only on the cata- 
lytic cracking section (reactor, regen- 
erator, air blower, catalyst storage drum, 
and auxiliaries), the Orthoflow is about 
15 per cent cheaper to design and erect 
than the balanced pressure unit. 
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To know how good valves can be, 
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FIG. 1. Flowchart of furfural extraction system for treating catalytic 
cycle stocks for removal of difficulty ‘‘crackable’’ aromatic fractions. 











Small Refinery Catalytic Cycle Stock Treating 


Furfural extraction increases cat cracked gasoline yield, 


reduces cake and gas formation greatly in recycle operations 


ls this day of more and more crude ca- 
pacity requirement and higher and 
higher gasoline octane levels, the small 
refiner in particular is confronted with 
serious problems in maintaining his 
position in the race. 

By a small refiner we mean the class 
of refiner who has a total crude charge 
capacity of 20,000 bbl oil per day or 
less. 

In this class of refinery, the complete 
crude operation is usually balanced 
around a single catalytic cracking unit. 
Cost of that catalytic cracking unit both 
in investment and in operating cost is 
disproportionate to the balance of the 
units in the refinery. The refiner usually 
pushes the cat cracking unit to its upper 
capacity limit and in so doing frequently 
hits a bottleneck in coke burning capac- 
ity or in the limited capacity of the gas 
recovery facilities. 

All prognostications appearing in cur- 
rent literature lead to the conclusion 
that in the future more and more crude 
capacity will be required and that the 
competitive octane level of the over-all 
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gasoline product will continue to rise. 
For the type of operation now employed 
by most small refiners this means that 
he is, or soon will be, confronted with 
the necessity of increasing his already 
large investment in catalytic cracking 
capacity and also with higher and higher 
operating costs per barrel of crude run. 

One method of alleviating difficulties 
of the situation outlined above is to in- 
stall a treating unit for catalytic cycle 
stock which immediately accomplishes 
the following: 

(1) Over-all balanced crude capacity 
of the refinery is markedly increased. 

(2) Percentage yield of catalytic 
gasoline on virgin charging stock is in- 
creased. 

(3) Octane level of the total gasoline 
production from crude is improved. 

(4) Operating costs per barrel of vir- 
gin charge to the cat cracker are de- 
creased. 

(5) Bottleneck in coke burning ca- 
pacity is overcome. 

Performance data on furfural treat- 
ment of catalytic cycle stocks have been 


published in recent literature. The basic 
process is licensed by Texaco Develop- 
ment Corporation, New York, New 
York. 

Improvements in the design of such 
units with respect to both the treater it- 
self and the solvency recovery facilities 
have been developed as a result of ex- 
perience in the operation of existing 
units. Latest design employs Podbiel- 
niak contactors instead of the conven- 
tional treating tower and a simplified 
recovery system, both to accomplish a 
reduction in plant cost. 

The first installation of Podbielniak 
contactors in a furfural unit has now 
been in satisfactory operation at the 
Marcus Hook refinery of Sun Oil for the 
past year. The installation was de- 
signed by Tears Engineers of Dallas, 
Texas, with the field construction by 
Sun Oil Company’s construction force. 
The Sun Oil unit is employed for sol- 
vent treating a series of naphthenic 
lubricating oils in the same gravity and 
distillation ranges as those required for 
cycle stock extraction. Thus, the per- 
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formance of the contactors in commer- 
cial operation has been amply demon- 
strated. 

Fig. 1 is a diagrammatic flow sheet 
of a furfural unit for treatment of cycle 
stock with a minimum initial boiling 
point of 500 F. This assumes that the 
lower boiling cycle stock fraction, that 
is from 400 F to 500 F, would be segre- 
gated and not subjected to furfural re- 
fining. While cycle stocks having initial 
boiling points below 450 F can be 
charged to a furfural operation it is 
generally more advantageous to refine 
only the higher boiling fractions. 

A typical study of the application of 
furfural treating of catalytic cycle stock 
to a small refinery is detailed in the 
following. 

This refinery has a rated crude capac- 
ity of 12,000 bbl per day in a balanced 
operation around a single fluid catalytic 
cracking unit. The cracking unit in- 
stallation includes a gas recovery sec- 
tion with a design C, recovery of 70 per 
cent and a UOP catalytic polymeriza- 
tion unit for conversion of propylene 
and butylene to poly gasoline. 

The catalytic cracking unit is de- 
signed for a virgin, long range gas oil 
charge of 4500 bbl per stream day and 
a rated coke burning capacity of 7200 
lb per hour. 

The unit is operated with a recycle 
ratio of 1:1 to bring the total reactor 
charge to 9000 bbl per day. The design 
conversion rate, as gas oil disappear- 
ance, is 80 per cent. 

Design basis develops a debutanized 
cat cracked gasoline yield of 51.3 per 
cent on the virgin charge. Total butanes 
design yield is 19.5 per cent and the 
total design production of poly gaso- 
line is 380 bbl per day, or 8.4 per cent 
of poly gasoline on the virgin charge. 
Total liquid yield is 90.80 per cent 
(vol.). A complete yield statement on 
the catalytic cracking operation is as 
follows: 








Vol% Wt% BPSD 


Virgin charge............ 100.0 — 4500 
OS ern 100.0 = 4500 
Total charge........... 200.0 9000 
IN os ap ncome aver _— 3.44 — 
NINDS <5. 5, cc:aorthate. cies 7.46 ~ -- 
| ee ee 4.10 a — 
Ra 7.60 = — 
_. eas 11.90 a — 
Debutanized gasoline... . . 51.30 — 2308 
Light cycle oil........... 14.00 — _ 
Heavy cycle oil.......... 1.50 -— - 
Clarified residue.......... 4.50 _ —_— 
Be eee — 12,29 7150 lb/hr 


Total liquid (butane plus).. 90.80 
Conversion-gas oil disap- 








This is a typical operation of a char- 
acteristic small refinery catalytic crack- 
ing unit although the recycle rate and 
the conversion rate in this particular in- 
stance may be somewhat higher than 
those employed in some similar installa- 
tions. Study of the operation of many 
relatively small catalytic cracking units, 
however, indicates that the recycle ratio 
and the conversion rate are being pushed 
higher in the race for higher yields of 
catalytic gasoline and higher octane 
levels. Few of the smaller catalytic 
cracking installations operate at cycle 


ratios of less than 1:0.5 or with conver- 
sion rates of less than 65 per cent. 

It has been definitely established that 
the relatively high aromatic content of 
catalytic cycle stock produces only 
about 3.0 per cent of gasoline and the 
balance goes to more refractory re- 
cycle stock, a high gas yield and exces- 
sive coke production. 

Shelley and Rackley' have reported 
the catalytic cracking yield from the 
aromatic extract from cycle stock as 
follows: 








Vol. % Wt. % 
NENG DRE Ree ren _ 12.0 
re 3.0 -— 
cs 5 i aniaws'swcen -- 4.7 
EN OS ee 8.4 — 
pO ere re 69.0 — 








These figures are interesting. A study 
of them leads one to the following con- 
clusions: % 

(1) The gasoline yield is only about 
6.7 per cent of that to be expected from 
virgin charge. 

(2) Coke production is approxi- 
mately 450 per cent of that from a nor- 
mal virgin charge. 

(3) Gas production per unit of gaso- 
line produced is approximately 300 per 
cent of that from virgin stock. 

In order to squeeze the last drop of 
catalytic gasoline out of the cycle stock 
the small refiner usually ends up with a 
bottleneck in coke burning capacity and 
often with a bottleneck in gas recovery 
capacity for a limited additional yield 
of gasoline. Fortunately these bottle- 
necks can be quickly and economically 
alleviated by removal of the aromatic 
content of the cycle stock by furfural 
treatment. 

Shelley and Rackley! also developed 
that the aromatic content of first pass 
cycle stock may be as high as 40 per 
cent. In a continuing cycling operation 
the aromatic content is probably con- 
siderably higher. Thus, in a conventional 
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cycling operation at least 40 per cent of 
the cycle stock is doing practically noth 
ing but producing coke and gas. The op 
erating cost per barrel of aromatics is 
here considered the same as that for a 
barrel of virgin charge so the aromatics 
in the cycle stock are charged to the 
cracking unit at a heavy loss. Actually 
the direct cost of processing a barrel of 
aromatics is much higher than that for 
a barrel of virgin stock due to the ex 
cessive coke and gas production. 

Furfural treatment of catalytic cycl 
stocks reduces the aromatic content, th: 
sulfur content and the Conradson car 
bon content. The furfural raffinate is 
highly paraffinic. It can be charged 
back to the catalytic cracking unit 
where it can be processed to yields at 
least duplicating those from virgin 
charge. 

Shelley and Rackley! show once 
through yields from cycle stock furfural] 
raffinate as follows when a 40 per cent 
extract yield is taken: 








< 
= 
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Ns Mix i. ety 6k osshok . 
| Ee eae eee noes 42 
Total butanes......... 
ae 
No. 2 fuel oil. ....... 1 

Heavy gas oil......... ; 34.7 
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Note that in all respects these yields 
closely approach those to be expected 
from a once through operation on vir- 
gin charge. The gasoline yield is a little 
low but the gas yield is also low and the 
coke production appears to be very low. 

Charging furfural raffinate as cycle 
stock results in the practical equivalent 
of a once through operation but with the 
overall percentage yields figured on the 
virgin charge only. 

Removal of the aromatics from the 


cycle stock makes way for at least an 
equivalent volume of virgin charge. If 
the catalytic cracking unit virgin charge 
capacity, in a cycling operation, is 
limited by coke burning capacity or gas 
recovery capacity, the increase in vir- 


gin charge rate can be considerably 
more than the volume of aromatics re- 
moved from the cycle. Thus, furfural 
treating of cycle stock increases the vir- 
gin charge capacity and makes possible 
increased crude runs in a balanced op- 
eration with no additional investment 
for catalytic cracking and associated 
operations except possibly for an in- 
crease in condensing surface. 

In the example under discussion, 
study has develeped that a furfural ex- 
traction unit with a charge capacity of 
3300 bbl per day charging only the 
cycle stock with a minimum initia! boil- 
ing point of 475 F accomplishes the 
following: 

(1) Virgin charge capacity of the 
catalytic cracking unit is increased from 
4500 bbl per stream day to 7000 bb! per 
stream day for the same total reactor 
charge of 9000 bbl per stream day, thus 


permitting a balanced crude operation 
at 18,700 bbl per stream day instead of 
the present rated capacity of 12,000 bbl 


per stream day with only minor changes 
in the catalytic cracking unit itself. 
(2) Percentage yield of catalytic 
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gasoline on the virgin charge is in- 
creased from the design basis of 51.3 
per cent to 57.1 per cent. 

(3) Total production of catalytic 
debutanized gasoline is increased from 
2308 bbl per stream day to 3997 bbl per 
stream day. 

(4) Coke burning requirement is re- 
duced from 7150 lb per hour to 3100 lb 
per hour. 

(5) Amount of noncondensable gas 
charged to the gas recovery section for 
this extreme case is increased by about 
10 per cent. 

(6) Production of poly gasoline is 
increased from 380 to 422 bbl per day. 
Note that this is a decrease in poly gaso- 
line percentage yield resulting from the 
lower gas production per unit of gaso- 
line produced. 

It is interesting to note that the total 
percentage yield of debutanized gaso- 
line plus poly gasoline is 59.7 per cent 
for the old operation and 63.1 per cent 
for the new operation utilizing furfural 
treatment of heavy cycle stock. 

Detailed yield figures on the new op- 
eration at the catalytic cracking unit 
were developed as follows: 








Vol. % Wt. % 


BPSD 


Virgin charge... . 100.0 7000 
Recycle as furfural raffinate 22.2 2000 
122.2 9000 

Dry gas... re . — 2.5 - 
Propylene. .... sit nate 4.8 - 
Propane....... sattier 2.9 - 7 
Butylene........... ae 5.8 — 
RN 2c ale Gin maui 7.8 a 
Debutanized gasoline..... 57.1 3997 
Light cycle of}........... 10.0 - — 
Heavy cycle oil.......... - - — 
Clarified residue.......... - — 
Furfural extract... . . 19.0 — — 
Came. ..... San tana — 3.4 3100 lb/hr 
Total liquids (butane plus). 99.7 
Conversion—gas oil disap- 

pearance...... ; 71.0 








The catalytic cracking unit under dis- 
cussion here was completed in 1952 at 
an approximate total cost of $4,000,000 
including the catalytic section, the gas 
concentration section, and the catalytic 
polymerization unit. At the rated vir- 
gin charge capacity of 4500 bbl per 
stream day this represents an invest- 
ment of $890 per barrel of daily virgin 
charge capacity. 

With the addition of a furfural treat- 
ing unit the cracking unit virgin charge 
capacity is increased to 7000 bbl per 
stream day when the ractor charge rate 
is held at the same level as for the de- 
sign operation and with the percentage 
yield of gasoline on virgin charge in- 
creased. This immediately reduces the 
investment in the cracking area only 
from $890 to $570 per barrel of daily 
virgin charge capacity plus the cost of 
additional gasoline condensers. 

If this refiner were called upon to 
increase his virgin charge capacity from 
4500 bh] per stream day to 7000 bbl pe: 
stream day with the same recycling op- 
eration now employed, the additional 
catalytic cracking facilities would cost 
$2,200,000 on the assumption that the 
“per barrel” cost were the same as for 
the existing unit. Furthermore, he 
would make only a total of 3591 bbl per 
stream day of cat cracked gasoline while 
by adding only furfural treating of cycle 


stock at a much lower investment he 
would make 3997 bbl per stream day 
from the same virgin charge. 

In the new operation at 7000 bbl per 
stream day of virgin charge, fixed 
charges on the catalytic cracking oper. 
ation remain the same and there is prac. 
tically no change in the direct oper. 
ating costs. Thus, the total operating 
cost per barrel of virgin charge is im. 
mediately reduced by approximately 36 
per cent. 

Offsetting these savings are the fur. 
fural treating unit investment and op- 
erating costs. 

In the example being considered, 
there is required a furfural treating 
unit of 3300 bbl per stream day cycle 
stock charge capacity designed for 
maximum rejection of aromatics from 
the cycle stock. In this example the de- 
sign is being conservatively based upon 
a raffinate yield of 60 per cent and an 
extract yield of 40 per cent. 

Total installed cost of the furfural 
unit would be approximately $750,000 
with the total cost fluctuating with local 
conditions and owner preferences. Note 
that this investment is only one-third 
that required for catalytic cracking fa- 
cilities to accomplish the same increase 
in virgin charge capacity and the fur- 
fural processing produces more cat 
gasoline from the same virgin charge. 

Addition of this investment to the 
original $4,000,000 investment increases 
the total to $4,750,000, or $680 per bar- 
rel of daily virgin charge capacity. 

Direct operating costs for the furfural 
unit would be approximately 10 to 15 
cents per barrel of cycle stock charge, 
depending on utility and labor costs. 
Note that this is equivalent to only about 
5.6 cents per barrel of virgin charge to 
the unit. This is more than offset by the 
saving in operating cost per barrel of 
virgin charge realized by the increase in 
virgin charge rate to the catalytic crack- 
ing unit. But the most important con- 
sideration is the fact that the operating 
cost for furfural treating is only 23.5 
cents per barrel for the increased gaso- 
line yield over the design capacity of the 
unit and 10 cents per barrel of total 
catalytic gasoline produced. 

Furfural extraction of catalytic cycle 
stocks provides a means of improving 
present day catalytic cracking operation 
at minimum investment and minimum 
operating costs. It provides the small 
refiner with a low cost method of in- 
creasing his crude capacity in a bal- 
anced catalytic cracking operation while 
increasing both his percentage yield of 
catalytic cracked gasoline and the over- 
all octane level of the total gasoline 
production. 


Reference 
1. Shelley, C. W., and Rackley, C. W., “‘Bet- 
ter Yields from Cat Cracking,’’ Petroleum 
Processing, Vol. 7, No. 12, Dec. 1952. 
a kk 
SALTED? The purchase of up to 
50,000,000 Ib of butter from the 
CCC by the Army has been author- 
ized —at 15 cents per lb. The 
breadspreader was bought at a 
support price of 67 cents per lb. 
Loss: About $26,000,000. 
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Houdriforming Economics—Effect of Feed-Stock 


Boiling Range and Reforming Severity 


Lowest cost, highest earnings obtained when reforming severity 
is moderate, from 78 to 82 ASTM Research octane number 


H. D. NOLL, T. A. BURTIS, J. C. DART* 


Ix the past few years a large number 
of papers describing the performance of 
catalytic reforming processes has ap- 
peared in the technical literature, It has 
been adequately demonstrated that cat- 
alytic reforming is more efficient than 
thermal reforming. Further, most re- 
finers recognize that catalytic upgrad- 
ing of straight-run naphthas is now, or 
shortly will be, a necessity. It is true, 
however, that, once a decision has been 
made to install catalytic reforming, there 
still remains the problem of determin- 
ing what cut of naphtha should be re- 
formed, and to what severity. Little has 
been published on this subject. In order 
to illustrate a solution to this problem, 
a study has been made of the effect of 
boiling range and reforming severity on 
the economics of reforming. This paper 
summarizes the results of this work as 
applied to the selection of charge stocks 
for Houdriforming. 

The study is based on processing 5000 

bbl per day of a full-range naphtha of 
low sulfur content. The naphtha selected 
is actually a mixture derived from sev- 
eral crude oils and, therefore, cannot 
be accurately classified by source. In 
catalytic reforming, however, the crude 
source itself is less important than the 
chemical composition of naphtha. The 
naphtha used here has a naphthene con- 
tent of approximately 42 per cent, and 
would be characterized as a good re- 
forming charge stock representative of 
many which are available in this coun- 
try. 
From the full-range IBP-400 F naph- 
tha, 3 Houdriforming charge stocks were 
prepared comprising these fractions of 
the naphtha: 205-400 F, 250-400 F, and 
300-400 F. Inspections of these mate- 
rials, as well as their associated light 
straight-run gasolines, are given in 
Table 1. 

Each fraction was Houdriformed at 
several conditions to give C,-free re- 
formates with an octane number, with- 
out TEL addition, of 75 to 95 by ASTM 
research method D 908.¢ The reformates 


7Presented to a session on processes during 
the 18th mid-year meeting of the American Pe- 
troleum Institute’s Division of Refining, Com- 
poke Hotel, New York, New York, May 13, 





"SHlondry Process Corporation, Philadelphia, 
Pennsylvania. 

tOctane numbers in this paper are all by 
ASTM research method D 908. 


were then blended with the appropriate 
straight-run gasoline cuts, and pres- 
sured to a Reid vapor pressure of 10 lb. 
The overall relationships between yield 
and octane number are shown in Fig. 1, 
which is a plot of the yield of 10-Ib-RVP 
gasoline (expressed as per cent of full- 
range naphtha) against the octane num- 
ber ofthe finished gasoline. It will be 
noted that these relationships of yield 
vs. octane number for all three cuts are 
quite similar. In the lower octane range 


a somewhat greater yield of finished 
gasoline is obtainable from the nar 
rower-boiling heavy charge stocks. As 
the octane level is increased, however, 
the advantage disappears, and eventu 
ally the curves cross so that a better 
relationship is obtained with the wide 
cut charge stock. 

A further correlation which is per- 
tinent to the study is shown in Fig. 2 
Here the octane number of the 10-lb 
AVE gasoline is plotted against the 








TABLE 1. Chien inspections. 





















; Full- 205- 250- 300- IB P- IBP- IBI 
Fraction: range 400 F 400 F 400 F 205 F 250 F 300 
Per cent by volume of crude....................-- 24.3 19.1 14.0 9.6 5.2 10.3 4 
ER a eee ee ie” ren 55.6 51.6 49.5 47.6 67.9 62.9 
ASTM distillation, fahrenheit 
Initial boiling e-- wri ater eee ey 205 280 298 
10 per cent point. , Pet Peksc i tac eaten eaaee 186 224 282 318 
I oro 0 oo oa Saeco ie ena cleerteale 234 244 309 335 
50 per cent point... ‘ 7 Fes Searches 270 307 329 352 
70 per cent point... .. (Ashios Seneeee 315 326 347 371 
90 per cent point saad ' Ie osierek cease oneele 355 358 376 387 
SN a too aul vin avis Sa oeioe caer Ns oes 392 397 400 402 
Bene Wenee PreeNNG, TD. «on... 5 oc voices ccceces a 0.8 0.7 0.6 13.0 7 
Sulfur, per cent. he autres ttat aicet sacra Raaae re 0.02 
Octane number (ASTM D 908, researc mn masthead): 
Without TEL addition.......... : : 58.8 56.6 52.5 49.7 73.7 67.1 
With addition of 3 ml TEL per gal cc aoe 77.0 75.0 73.0 89.5 85.0 
Paraffins, per cent................. cena seas 57 42 41 40 61 54 
aia a4 so cdin.wseoesueucnss eancdnes 0 0 0 0 0 0 
Naphthenes, per cent peaeelaaaws 41 45 45 46 36 4] 
Aromatics, per cent.............ce0e0. 2 13 14 14 3 5 
——— 205 -400 DEG F 
ee 250 -400 DEG F 
—-— 300-400 DEG F —— 205 -400 DEG F 
cra | 7 ~—  t—t—i‘“i‘(‘CssC 250-400 DEGF - 
| | | —-—300 -400 DEG F 
| | ' } 98; | 
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FIG. 1. Overall yield-octane 
relationship, reforming mixed 
sweet naphtha. 
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F-1| CLEAR OF C4 FREE REFORMATE 


FIG. 2. Octane number! 
10-Ib-RVP gasoline com 
pared with clear octane num 
ber of C,-free reformate. 
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TABL E 2, Cost of producing ‘QB-ectene: number? 10- Ib- RVP ouidtine 
(5000 bbl per calendar day, total straight-run). 

















Charge-stock boiling range 205-400 F 
Houdriformer capacity (bbl/ day). : 3,930 
1 2 3 4 
ASTM D 908 reformate (without TEL 
addition). . 7 65 75 85 87.8 
10 Ib RVP ouniine (bbl /day) 5, 319 5,120 4,864 4,770 
Dollars Dollars Dollars Dollars 
per per ; per 
Unit Volume aieaie Volume calendar Volume calendar Volume calendar 
Debit cost (BPCD*) day (BPCD*) day (BPCD*) day (BPCD*) day 
Total straight-run naphtha, per bbl... $3.36 5,000 16,800 5,000 16,800 5,000 16,800 5,000 16,800 
Purchased butanes, per bbl. . $2.10 484 1,017 355 735 198 416 148 311 
Fuel gas (FOE?), per bbl $1.98 78 —154 147 —291 248 491 —288 —570 
Tetraethyllead (milliliters/gal), cents 
per milliliter. 0.22 2.9 1,422 1.2 567 0.2 90 0 
Sub-total 19,085 ees 17,811 16,815 16,541 
Fixed charges. 479 479 479 479 
Direct operating cost (labor, utilities, 
catalyst, and royalty) 1,180 1,252 1,444 1,539 
Sub-total 1,659 1,731 1,923 2,018 
Total cost 20,744 19,542 18,739 18,559 
Cost, dollars per bbl 3.90 3.82 3.85 3.89 
Credit 
10 lb RVP gasoline, per bbl $4.62 24,574 23,654 22,472 22,037 
Earnings 3,830 4,112 3,748 ‘ 3,478 
Charge-stock boiling range 250-400 F 
Houdriformer capacity (bbl/day) 2,880 
Case. 5 6 7 8 
ASTM D 908 reformate (without TEL 
addition) 67 75 85 90 
10 Ib RVP gasoline (bbl/day) 5,374 5,266 5,078 4,947 
Dollars Dollars Dollars Dollars 
per per per per 
Unit Volume calendar Volume calendar Volume calendar Volume calendar 
Debit cost (BPCD*) day (BPCD*) day (BPCD*) day (BPCD*) day 
Total straight-run naphtha, per bbl $3.36 5,000 16,800 5,000 16,800 5,000 16,800 5,000 16,800 
Purchased butanes, per bbl. . $2.10 514 1,070 418 878 369 649 231 485 
Fuel gas (FOE?), per bbl $1.98 —58 —114 98 —194 169 335 224 444 
Tetraethyllead (milliliters/gal), cents 
per milliliter 0.22 2.9 1,440 1.8 876 0.8 366 0.35 155 
Sub-total 19,196 ivine 18,380 17,480 16,996 
Fixed charges 414 414 414 414 
Direct operating cost (labor, utilities, 
catalyst, and royalty) ; 894 946 1,087 1,211 
Sub-total 1,308 1,360 1,501 1,625 
Total cost 20,504 19,740 18,981 18,621 
Cost, dollars “" 3.82 3.75 3.74 ; 3.76 
Credit 
10 Ib RVP gasoline, /bbl $4.62 24,828 24,329 23,460 22,855 
Earnings. . . 4,324 4,589 4,479 4,234 
Charge-stock boiling range 300-400 F 
Houdriformer capacity (bbl/day) 1,980 
9 10 11 12 
ASTM D 908 reformate (without TEL 
addition) 69 75 85 90 
10 Ib RVP gasoline (bbl/day) 5,425 5,365 5,239 5,141 
Dollars Dollars Dollars Dollars 
oat per per per per 
Unit Volume calendar Volume calendar Volume calendar Volume calendar 
Debit cost (BPCD*) day (BPCD*) day BPCD*) day (BPCD*) day 
Total straight-run naphtha, per bbl.. $3.36 5,000 16,800 5,000 16, = 5,000 16,800 5,000 16,800 
Purch: butanes, per bbl... .. . $2.10 510 1,070 470 389 817 335 404 
Fuel gas (FOE?),/ /bbl. . $1 ‘98 —42 _ —63 195 —114 226 —151 —299 
Tetraethyllead “(milliliters /eal), cents 
RRO ay pemeereisae 0.22 3.0 1,505 2.2 1,090 1.5 726 1.1 523 
Sub-total........ Rae agai 19,292 .... 18,752 18117... 
Fixed charges rs ee re 350 350 350 350 
Direct operating cost ( labor, utilities, 
catalyst, and royalty). ‘ 654 689 787 872 
Sub-total. wae ,004 1,039 1,137 1,222 
Total cost. ; 20,296 19,791 19,254 18,950 
Cost, dollars/bbl... .. 3.74 3.69 3.675 3.69 
Credit 
10 Ib RVP gasoline, /bbl... $4.62 25,000 24,750 24,150 23,700 
ers icvndiskvauceubadee aia 4,704 4,959 4,896 4,750 
* BPCD—barrels per calendar day. 
+ ASTM D 908 (research method). 
t FOE—fuel-oil equivalent. 
octane number (without TEL addition) baal -gas credit. Direct operating costs 


of the C,-free reformate. These curves 
show that, for a given reformate octane 
number, a higher finished gasoline oc- 
tane number is obtained with the wider- 
boiling charge stock. It is also apparent 
that the octane ceiling is higher for the 
wider boiling-range material. 

The economic evaluation was carried 
out by fixing a finished gasoline octane 
level; then calculating the cost of pro- 
ducing the gasoline by reforming the 
three charge stocks at varying severities. 
The costs include full-range naphtha. 
purchased butanes, tetraethyllead, and 
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and fixed charges (10 per cent deprecia- 
tion, 4 per cent maintenance) are also 
included. Basic values assigned for the 
comparisons were as follows: 

IBP-400 F naphtha, 


per gallon $0.08 
Butanes, per gallon 0.05 
Tetraethyllead, per milliliter 0.0022 
Fuel, per barrel 1.98 
Steam, per 1000 Ib 0.55 
Power, per kilowatt-hour 0.01 
Water, per 1000 gal 0.01 


Labor rates were assumed to be $2.00 
per hour. 


EARNINGS, $ PER DAY 


COST OF GASOLINE , $ PER BBL 


The first situation considered was the 
production of 86-octane-number 10-]b. 
RVP gasoline. A summary of the cases 
is given in Table 2. The results are 
shown graphically in Fig. 3. Inspection 
of Fig. 3 shows immediately that the 
86-octane-number gasoline can be made 
at least cost by reforming the narrower- 
boiling heavy naphtha. It shows further 
that, for each naphtha, there is a re- 
forming severity which entails mini- 
mum cost. In the case of the 300-400 F 
naphtha the least cost occurs when the 
reformate octane number is approxi- 
mately 81 clear. At this point gasoline 
costs $3.67 per bbl. The minimum cost 
for processing the 250-400 F naphtha is 
$3.73 per bbl, and this point occurs also 
at about 81 clear octane number. Fi- 
nally, the minimum cost for the 205-400 
F naphtha is $3.81 per bbl, and this 
occurs at a reforming severity of ap- 
proximately 78 clear octane number. It 
should particularly be noted that the 
most economical operation is not repre- 
sented by maximum reforming severity. 
On the contrary, moderate reforming 
severities in the octane-number range of 
78 to 82 clear are most advantageous, 
and the use of 1 to 2 ml TEL per gal of 
finished gasoline represents the least 
cost. The most significant conclusion to 
be drawn from these curves is that, when 
a full-range naphtha is to be upgraded, 
it is most desirable to accomplish this 
by reforming the lowest octane fraction 
which will give the required final 
quality. 

These same calculations can be eval- 
uated from the standpoint of earnings, 


—— 205 -400 DEG F 
——- 250 -400 DEG F 
—-— 300 -400 DEG F 
( des cc TEL PER GAL 











36a ae ee l — 
6 70 7 60 @ 0 9 

F-1 CLEAR OF C4 FREE REFORMATE 
FIG. 3. Cost of producing 86-octane 


number 10-lb-RVP gasoline. 





205 -400 DEG F 
----- 250-400 DEG F 
~ —-— 300-400 DEG F 
86 F-1 @ I1¢ PER GAL 
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3000- 
F-| CLEAR OF C4 FREE REFORMATE 


FIG. 4. Earnings when producing 86- 
octane number 10-lb-RVP gasoline. 
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~ | Thigh liquid volume is your problem 


IT WILL PAY YOU TO INVESTIGATE 
THE HIGHER LIQUID HANDLING 
CAPACITIES OF KOCH “BENTURI-TYPE 
KASKADE TRAYS...THE DIRECTED SLO’ 
ENERGY ACTUALLY ASSISTS THE LIQUIL 
ACROSS THE TRAY. 






KOCH ENGINEERING COMPANY, ING. 


Eastern and. Export 
30 Rockefeller Plaza 
New York City 


DESIGNERS 









MANUFACTURERS @ BUILDERS 


321 WEST DOUGLAS @ WICHITA 2, KANSAS 


Pittsburgh, Pa., 
D. D. Foster Co. 





Repr. Tulsa, Okla., Repr. British Associates : 


Myers-Bagwell Co. Messrs A. F. Craig & Co., Utd. 


412 Peoples Gas Bldg. Wright Bldg. Paisley, Scotland 








producing gasoline with a 92 clear oc. 
tane number can also be shown on the 
basis of earnings, rather than cost. This 


TABLE 3. Cost of producing 92-octane-number{ 10-Ilb-RVP gasoline 
(5000 bbl per calendar day, total straight-run). 






























































Charge-stock boiling range 205-400 F 250-400 F is illustrated in Fig. 6. Here gasoline 
Houdriformer capacity (bbl . 
én? 3,930 2.880 has been valued at both 11 and 12 cents 
an per gallon in order to show the magni- 
Case me 13 14 15 16 17 18 . i i 
ASTM D 908 reformate (with- tude of the difference. Again it is evi- 
out TEL addition) 79 85 90 86 90 95 dent that maximum earnings are ob- 
10 lb RVP gasoline (bbl /day) 5,025 4,864 4,688 5,055 4,947 4,801 tained by reforming the narrower boil- 
> > » > ing-range material. Maximum earnings 
.c tft Se ee Ut lhe CO 3 for the 250-400 F charge occur at a 
3 2A a na OR ao ofA na of aaa 
» #2 82 82 82 > 82 BS 82 B95 g clear octane number of about 89, where- 
‘s ss 2 ao 3265 s8 32 s83 3m = ° ° 
— = 28 34 3a BS s8& Si 5S Bs 5a 3 as maximum earnings for the 205-400 F 
> > QQ > > a Q > _ . 
Total straight-run naphtha, | cut are obtained at the 83 to 85 clear 
/bbl. . , . $3.36 5,000 16,800 5,000 16,800 5,000 16,800 5,000 16,800 5,000 16,800 5,000 16,800 octane-number level. 
Purchased butanes, /bbl 2.10 300 630 198 416 103 216 292 ‘614 (231 485 150 315 ; , 
Fuel gas (FOE}),/bbl..... $1.98 —182 —360 —248 —491 —325 —634 —178 —352 —224 —444 —284 —362 Ra — agen the a ag con- 
Tetraethyllead(milliters/gal), clusion tha e oct numbe 
cents/milliliter . 0.22 3.0 1,391 1.4 630 «60.5 217 3.0 1,400 2.1 960 1.4 621 “erin B tt rane u Tr tor a 
Sub-total... 18°461 17,355 .... 16,599 18462 .... 17,801 .... 17,174 given finished gasoline can be reached 
Fixed charges... 479 .... 479 479 414 414 414 most economically by reforming the 
Direct operating cost (labor, a8 
utilities, catalyst, & royalty) 1,287 1,444 1,613 1,101 1,211 1,419 lowest octane-number component pos- 
Sub-total 1,766 1,923 2,092 1,515 1,625 1,833 ; : 
Total cost 20,227 19,278 18,691 19/977 19°426 19,007 sible. It also illustrates the fact that, as 
Cost, dollars /bb! 4,025 3.96 3.99 3.95 3.93 3.96 the octane demand is increased or the 
Credit . ‘ permissible TEL content decreased, the 
10 Ib RVP gasoline/bb! $4.62 .... 23,200 .... 22,500 .... 21,600 .... 23,354 22,855 .... 22,181 
10 Ib RVP gasoline/bbl. ... $5.04 25,324 .... 24515 .... 23,628 25,477 24,933 24,197 i ocoliloiniats 
Earnings at $4.62/bbl.. 2,973 3,222 .... 2,909 3,377 3,429 3,174 205-400 DEG 
Earnings at $5.04/bbl... . 5,079 5,237 4,937 5,500 5,507 68190 = = seae= 250-400 DEGF 
92 F-1@ !2¢ PER GAL 
* BPCD—barrels per calendar day. a =F 
t ASTM D 908 (research method). ! | 
¢ FOE—fuel-oil equivalent. | 
= — ee we —_— —_— ———_  — — | 
rather than cost, by assigning a value 205-400 DEG F oe | 
° . PMR et O- EG F 
to the finished gasoline. This has been ag gmap Y 
done in Fig. 4, in which gasoline with _ ALD dh Bo en — % | 
an 86 octane number has been assigned . | 
. 7 Ww | e 
a value of 11 cents per gallon. It is ap- §$ a | | 
: : a 
parent that maximum earnings are ob- © 400. _ , _} 
tained from the narrower-boiling heavy ,, 3 
charge stock reformed to a moderate Ws (1.4) 2 alias edi 
octane number. Changing the price of 4 395-———(3)% 4 8D ilponseiigncinneipememenas 
gasoline wil affect the position of the 2 | SS_@n_- 
curves so far as daily earnings are con- m4 
cerned, but will not change their posi- - 390; —___— 3000. | 
tion relative to one another. S) | 
Ordinarily a finished total gasoline | | 
of approximately 86 octane number —. — ae n a ie 2500 = - 5 a A 


would be adequate, especially if the 
total refinery gasoline pool includes ad- 
ditional catalytically cracked gasoline 
and perhaps polymer gasoline. However. 
in the face of rising octane demand, 
at some future time it may be necessary 
to increase the octane of the total re- 
formed gasoline. The economics of this 
case are shown in Fig. 5, in which the 
octane-number level of the finished gas- 
oline is 92. Here, again, the cost of pro- 
ducing gasoline is plotted against the 
clear octahe-number reformate. Only 2 
curves are shown, for the reason that 
it is not possible, without exceeding a 
limit of 3.0 ml TEL per gal, to reach 
92 octane number when the 300-400 F 
stock is reformed. At 95 clear octane 
number for reformate, the octane num- 
ber of the 10-lb-RVP finished gasoline 
with 3 ml TEL per gal produced from 
the 300-400 F fraction is only 91.5. It 
can be shown that. even at a severity of 
100 clear octane number, it is not possi- 
ble to reach the 92 level with this stock 
because the destruction of the charge 
stock counterbalances the increase in 
octane number of the reformate. From 
Fig. 5 it is again apparent that the mini- 
mum cost is incurred by reforming of 
the highest-boiling, i.e.. lowest-octane, 
charge stock with which the necessary 
octane rating can be achieved. In this 
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F-1| CLEAR OF Ca FREE REFORMATE 


FIG. 5. Cost of producing 92-octane 
number 10-lb-RVP gasoline. 


particular case the minimum cost of 
92-octane-number gasoline is $3.93 per 
barrel when a 250-400 F stock is re- 
formed to an 89 to 90 clear octane num- 
ber. This gasoline contains approxi- 
mately 2 ml TEL per gal. When the 
205-400 F material is reformed, a mini- 
mum cost of $3.96 per bbl is obtained 
when the reforming severity gives a re- 
formate with an 85 clear octane number 
and the finished gasoline contains 1.4 
ml TEL per gal. In the case where a 
different TEL content is imposed, it 
would be necessary either to increase 
reforming severity or to reform a wider 
boiling-range charge stock. For exam- 
ple, if the maximum permissible TEL 
content were 1.5 ml per gal, then a 92 
octane number could be reached by re- 
forming the 250-400 F material to 95 
clear octane number or the 205-400 F 
charge stock to 85 clear octane number. 
In either instance the cost would be 
approximately $3.96 per bbl. Faced with 
this choice, the reasonable selection 
would probably be to install the larger 
capacity so as to handle the wide boil- 
ing-range material. The economics of 


F-!| CLEAR OF Ca FREE REFORMATE 


FIG. 6. Earnings when producing 92- 
octane number 10-lb-RVP gasoline. 


Houdriformer charge boiling range must 
be increased to include some lower-boil- 
ing higher octane-number components. 
A corollary advantage in reforming the 
narrowest-boiling stock is the fact that, 
for a fixed quantity of total straight-run 
naphtha, this represents the least in- 
vestment cost. 

It is evident from this study that there 
are many combinations of charge-stock 
boiling range and reforming severity 
with which it is physically possible to 
attain a desired finished gasoline octane- 
number level. Only through an economic 
study, however, is it possible to deter- 
mine the optimum combination. It has 
been shown that it is most economical 
to reform the lowest-octane, i.e., highest- 
boiling, fraction of naphtha with which 
it is possible to reach the desired octane 
number. Not only does this represent 
the lowest total cost and highest earn- 
ings, but also the minimum capital cost. 
The factors which are most likely to com- 
pel lowering of the charge-stock initial 
boiling point are a higher octane-number 
demand, or a limitation on the permis- 
sible quantity of tetraethyllead.* * * 
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Next Du Pont 
Gasoline 
Survey To 

Be Mailed 
On July 24 


Results of the latest Du Pont Quar- 
terly Motor Gasoline Survey will be 
mailed to refiners on Friday, July 
24. 

These surveys furnish current 
data on octane numbers and TEL 
content of motor fuels marketed 
throughout the United States. 

Refiners have found the Du Pont 
Gasoline Survey to be valuable for 
indicating trends and competitive 
standings. And there are many who 
also use it as an aid to their market- 
ing programs. 














When the customer says 


‘2 I f ja AGE 





It’s RARELY the fault of the gasoline! 


The above headline and cartoon have 
been reproduced directly from a folder 
recently put out by Du Pont. Its pur- 
pose is to prompt your dealers on how 
to cope with a common—but often 
hard-to-answer—customer complaint. 

“How many miles to the gallon?” is 
a familiar measure of both engine and 
fuel performance. Yet, ever since the 
gasoline engine first came into popular 
use, this method of measurement has 
been frequently misunderstood and 
misinterpreted. As a result, the gasoline 
dealer and the oil company he rep- 
resents are often maligned. 

In most cases where a customer com- 
plains to a gasoline dealer about poor 
mileage, improper car maintenance or 
erratic driving habits rather than gas- 
oline quality are to blame. But service 
station men are sometimes hard put to 
explain this to the customer’s satisfac- 
tion. 

The new Du Pont folder makes it 
easier for your dealers to answer the 
complaint by serving as a constant re- 
minder of all the mechanical and hu- 
man factors that contribute to poor gas- 
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Du Pont Engineering Services 
Help Refiners Achieve More Efficient 
Blending Plant Design and Operation 


The use and safe handling of tetraethy] lead are highly specialized operations 
which frequently give rise to some rather knotty refinery problems. 

To help refiners solve these problems economically and efficiently, the 
Du Pont Petroleum Chemicals Division offers special engineering ser\ 
in blending plant design, construction and operation. This assistance cov 
every phase of the subject from site selection to training of blending plant 


personnel. 


TO HELP YOU set up efficient TEL blending plant operations, Du Pont will 





supply you with complete construction drawings and detailed specifications. 








oline mileage . . . such as dirty spark 
plugs, a plugged muffler, or accelerator 
pumping. It quickly pinpoints these 
factors in concise, easy-to-understand 
language. There are no long, involved 
explanations. Simple line cartoons 
make many of the points graphically 
clear. 

This new folder, “When the cus- 
tomer says ‘poor mileage,” is an ap- 
propriate sequel to a previous Du Pont 
folder, “When the customer says 
‘knock.’ ” The “knock” folder has been 
extremely popular among oil compa- 
nies and dealers who have, to date, 
requested more than 200,000 copies 
of. it. 

For sample copies and information 
on how to obtain the “poor mileage” 
folders for your dealers, write to any 
of the Du Pont Petroleum Chemicals 
Division district offices. 





After years of study and experience 
Du Pont engineers have been able to 
set up standardized recommendations 
for plant design and operating proce 
dures. Large refineries generally find 
these useful supplements to the work 
of their own engineering departments 
To the small refinery, these recom 
mendations are often extremely valu 
able as a basis for setting up the 
blending operation. 
Since the plant designs are drawn 
to standard specifications, the 
not always solve a particular probler 
Therefore, Du Pont is prepared to offe1 . 
advisory help in tailoring standai 
signs to fit individual circumstances. 


SELECTING THE SITE 


Railroad, pipeline and storage facili 
ties, as well as the relative position of 
refinery units, all have a bearing on the 
location you choose for a blending 





s & Company (Inc.) 
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Engineering Services 


plant. Soil conditions, local code re- 
quirements and availability of materi- 
als must also be considered. Based on 
a wide variety of experience in dealing 
with these factors, the Du Pont engi- 
neering service men are prepared to 
help pick a blending plant site most 
advantageous to you. 


PLANT DESIGN 


Complete construction plans for TEL 
blending plants are available to all re- 
finers. When necessary, Du Pont engi- 
neers will be glad to discuss special 
designs to meet unusual requirements. 
For example, Du Pont recently helped 
a large user design a special piling ar- 
rangement to support a blending plant 
on swampy land. 

Today, many of the larger refineries 
are setting up facilities for continuous 
component blending of refinery stocks, 
tetraethyl lead, dyes, antioxidants and 
other additives. If you are considering 
such a plant, our engineering service 
men can assist your Own engineers on 
the design. 

Even after the actual construction 
has started, a Du Pont representative 
is available for consultation. And he 
will be glad to visit the job to discuss 
progress with your contractor when- 
ever needed. 

PERSONNEL TRAINING 

To insure the health and safety of 
blending plant personnel, a specialized 
training program is required. Du Pont 
representatives are prepared to provide 
complete, detailed recommendations 
for safe and efficient operation of the 
blending unit and to assist with the 
actual training of operators. Also, a 
member of the Du Pont medical staff 
will explain the health hazards in- 
volved and outline the precautions 
which should be observed. 





DU PONT REPRESENTATIVE (right) demon- 
strating proper use of tank cleaning safety 
equipment to refinery personnel. 


E.1. DU PONT DE NEMOURS & COMPANY (INC.) 


Petroleum Chemicals Division * Wilmington 98, Delaware 





EASTERN DISTRICT MANAGER 





ALFRED R. MULLIs is manager of the 
Du Pont Petroleum Chemicals Division 
Eastern District. His first association 
with the petroleum industry began in 
the Smackover Oil Fields at the age of 
10. His first refinery experience was at 
a large Gulf Coast refinery during the 





summer months, while attending col- 
lege. 

In 1938 he graduated from Rice 
Institute, and received a B.S. degree 
in chemical engineering. Following 
graduation, he was employed in the 
Research and Development Depart- 
ment of the Humble Oil and Refining 
Company. 

During World War II, Mr. Mullis 
spent four years in the Navy and was 
attached to the Bureau of Ships as a 
Petroleum Inspector. In 1946 he re- 
sumed his association with the Humble 
Oil Company in the Petroleum Inspec- 
tion Department. 

Mr. Mullis joined the Du Pont Com- 
pany in 1947 as a sales-service rep- 
resentative for the Petroleum Chemi- 
cals Division. He was assigned to the 
Gulf Coast District and became man- 
ager of this district in 1950. In 1952 
he was transferred to New York City 
to his present position as eastern dis- 
trict manager. 








Three Important Considerations Relating To 
Du Pont Fuel Oil Additive No. 2 


] Have you been receiving customer 
e complaints regarding plugged fil- 
ters or other stoppage of fuel oil sys- 
tems due to sediment formed in the 
fuel? To prevent these conditions, 
Du Pont Fuel Oil Additive No. 2 not 
only retards the formation of insoluble 
residues, but also reduces the particle 
size of the residues that are formed. 
The cost of this treatment is only 1.6¢ 
per barrel, or less. 

If you are now marketing only a 
2. straight-run fuel oil, the use of 
Fuel Oil Additive No. 2 will enable you 
to blend your present product with 
catalytic-cracked stocks of the proper 
boiling range without fear of causing 
clogged fuel systems. Marketing the 
blend will permit you greater flexibility 
to meet peak seasonal demands, in- 
creased yield of domestic heating oil 
and release of straight-run stocks for 
sale as premium diesel fuel or for use 
as charging stock. 





3 If you are presently using a fuel 
e oil additive, the chances are you 
can obtain the same end results, or 
even better performance, at lower cost 
with Fuel Oil Additive No. 2. And, 
from the standpoint of freight costs, 
the high active ingredient content of 
Du Pont Fuel Oil Additive No, 2 is a 
further advantage. 

Samples for testing in your own 
stocks as well as a booklet describ- 
ing the properties, applications and 
performance of Fuel Oil Additive No. 
2 are ready for you. Ask any Du Pont 
Petroleum Chemicals Division rep- 
resentative or address your request to 
one of the district offices listed below. 


Better Things for Better Living 
... through Chemistry 


Petroleum Chemicals 


( NEW YORK, N. Y.—1270 Ave. of the Americas Phone COlumbus 5-3620 
District CHICAGO, ILL.—8 So. Michigan Blvd. 
O : 5 < TULSA, OKLA.—1811 So. Baltimore Avenue 
fices: } HOUSTON, TEXAS—705 Bank of Commerce Bidg. 
LOS ANGELES, CALIF.—612 So. Flower St. 


Phone RAndolph 6-8630 
Phone TUlsa 5-5578 
Phone PReston 2857 
Phone MAdison 1691 


IN CANADA: Canadian Industries Limited—Toronto, Ont.—Montreal, Que.—Calgary, Alta. 


ADVERTISEMENT—Prepared for the Petroleum Chemicals Division of E. |. du Pont de Nemours & Company (Inc.) 


Printed in U. S. A. 
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Application of Lubricating Oil Additives’ 


Chemical additives developed by petroleum and automotive 
industry to provide better lubricants to meet rigid demands 


I, the early years of the petroleum in- 
dustry lubricating oils were generally 
produced by treating residues and heavy 
distillates with sulfuric acid and clay. 
It appeared that was all that was 
necessary to impart the additional sta- 
bility for service and the need for tech- 
nically trained personnel to solve the 
problem of lubrication and to keep 
equipment operating had not been felt. 
At about the middle twenties. however. 
increased demands were made of lubri- 
cants due to the design of more efficient 
engines. Modern machines operated at 
higher temperatures and pressures and 
under conditions that were much more 
severe than previously met. Further im- 
provements by engine design were be- 
ing limited by the ability of the lubri- 
cant to function properly. 

Improvements in refining processes 
were made to enhance the properties of © 
the mineral oil. During the decade 1925- 
1935. technologists were active in de- 
veloping new refining methods. New ad- 
vances that resulted are: 


TABLE 1. Refining processes 
1925-1935. 


Solvent dewaxing 

Improved vacuum distillation 
Solvent extraction 
Hydrogenation 

Propane deasphalting 
Propane dewaxing 

Even the optimum product derived 
by such improved processes, however, 
was not entirely adequate for providing 
lubrication required by the new designs 
and the more severe conditions. Close 
cooperation of the petroleum and auto- 
motive industries in solving the prob- 
lems encountered led to the develop- 
ment of chemical addition agents or ad- 
ditives, and it was by this means that 
rapid progress has been made in pro- 
viding superior lubricants to meet pres- 
ent rigid demands. 

It was in the early thirties that addi- 
tives were first used on a commercial 
basis. During the past 20 years various 
types were developed and may be classi- 
fied as follows: 


TABLE 2. Additives. 


Pour point depressants 

Viscosity index improvers 

Antioxidants 

Bearing corrosion inhibitors 

Detergents 

Anti-foam agents 

Rust preventives 
_ }Presented before the Western Petroleum Re- 
[ Association, San Antonio, Texas, March 
23, 53. 

*American Cyanamid Company. 
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Pour point depressants may be con- 
sidered as the first commercial lubri- 
cating oil additives. They appeared in 
the early thirties. The use of pour de- 
pressants eliminated the necessity of 
drastic dewaxing which is costly. De- 
waxing to the range of about 0 F to 15 
F followed by the addition of a pour 
depressant is generally the most eco- 
nomical means of producing low pour 
oils. 

Pour depressants are applied in win- 
ter grade motor oils. Lubricants with 
pour points of —35 F are common in 
northern states. They are also used in 
automatic transmission fluids where 
good flow properties are required for 
cold weather operation. 

Numerous types of chemical com- 
pounds have been patented for the pur- 
pose of depressing the pour point of 
base stocks. Three common and widely 
used pour depressants are shown in 


Fig. 1. 
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FIG. 1. Type formula for 
pour point depressants. 











The first is a complex condensation 
product of paraffin wax and naphtha- 
lene. Paraffin wax is chlorinated and 
condensed with naphthalene by the 
Friedel-Crafts reaction. 

The second is similar, however, 
phenol is used as the nucleus in place 
of naphthalene. 

The third is a polymer of a metha- 
crylate ester. 

When a paraffinic oil is cooled the 
wax crystallizes in needle-like form and 
finally attains a sponge-like mass which 
prevents the body of oil from flowing. 
A suggested modé of action of pour de- 
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pressants' is that the agent coats the 
small crystals of wax as they first begir 
to grow and forms a protective film. The 
coating separates the small particle 

and prevents formation of a spongé 

They do not prevent crystallization but 
produce a slurry of fine particles that 
can flow. 

Under certain storage condition 
usually where the temperature fluctu 
ates in a range above the pour point 
is frequently observed that the pour 
point increases. This is known to hay 
pour reversion. One theory advanced 
for this phenomenon holds that o1 
warming above the pour point the di 
pressant dissolves in the oil, and the: 
on cooling the wax crystal grows before 
the depressant can form its protective 
film. 

Viscosity index improvers were cd 
veloped to improve the viscosity-ten 
perature relation of oils above that o! 
tained by refining methods. For ex 
ample, in producing a lubricating stock 
to a given VI it might be more economi 
cal to refine part way to the VI desired 
and add an improver for the balances 
This is true if a high loss in yield o 
curs when the stock is refined the whol 
distance.’ 

Viscosity index improvers are applied 
in crankcase oils and automatic tran 
mission fluids. The present trend is to 
ward higher VI and a number of oils on 
the market are over 100. A recently an 
nounced motor oil has a VI of 150. On 
equipment manufacturer specifies its 
transmission fluid to have a VI of 135 

In general VI improvers are high 
molecular compounds. Some types in 
common use are: 


TABLE 3. VI improvers. 


Polymerized butane 
Polymers of methacrylate esters 
Polymers of alkyl styrenes 


Viscosity temperature characteristics 
of an oil are modified by the presence of 
polymers because of a change in the 
physical state of solution or dispersion 
There are considerable data? to support 
the theory that at the lower temperatur 
a dispersion of the high molecular 
weight polymers exists and their in 
trinsic viscosity is lower. Passing 
through the temperature range (100 
210 F) solution of the long chain macro 
molecules occurs with resulting higher 
viscosity of the oil. 

Pour depressants and viscosity index 
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Name it .. . and if it’s process construction, 
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refinery processing equipment comes 





within the scope of Procon service—refinery 
units from 500 to 16,000 barrels per day 
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outside facilities . .. utilities. What Procon 
has done for refiners throughout the nation is 


evidence of what Procon can do for you. 
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improvers control physical properties of 
the oil. Control of chemical properties 
of the oil started with the use of anti- 
oxidants. As stated above, improved 
lubricants had to be developed to keep 
pace with engine design and service 
conditions. Compression ratios were in- 
creased to improve efficiencies. With in- 
creased compression ratios higher tem- 
peratures and pressures were encount- 
ered. As engine design advanced prob- 
lems of deposits of sludge and varnish 
arising from the oxidation of the oil 
necessitated a search for additives to 
stabilize the hydrocarbon system and re- 
tard its deterioration in service. The oil 
mist in the crankcase, subjected to high 
temperatures and to oxidizing blow-by 
gases, deteriorates to form resinous 
and insoluble products which tend to 
build up on engine parts. 

It is interesting to note that early 
work in the field of anti-oxidants re- 
vealed that elemental sulfur and ele- 
mental phosphorous were effective in 
retarding oxidation of hydrocarbon oils. 
However, neither are practical for auto- 
motive engines because of their corro- 
sive effect on engine parts. 

Oil soluble organic sulfur compounds 
were among the first inhibitors used. 
Examples of additives of this type were 
sulfurized sperm oil, sulfurized ter- 
penes and sulfurized poly olefins. 

Similarly. phosphorous has been in- 
corporated into lubricating oils by 
means of oil-soluble organic phosphor- 
ous compounds such as tributyl phos- 
phite and tricresyl phosphite. Inhibitors 
of this type were effective in certain 
base stocks. 

In the late thirties developments led 
to inhibitors which combined both phos- 
phorous and sulfur in oil soluble or- 
ganic compounds. These products 
proved more efficient than the sulfur or 
phosphorous type and were found to be 
effective in a variety of base oils. 

The two general types of combined 
phosphorous-sulfur inhibitors are given 


in Fig. 2. 
1. Dithiophosphates 


S S 
| T 
RO OR 
\ 
P— § — Me — S — P 
i * 
RO OR 


2. (a) Terpene + P,S. reaction product 
(b) Polyolefin + P,S. reaction 
product 


FIG. 2. Typical formulae for 
“oxidation inhibitors." 


Above types of sulfur-phosphorous 
inhibitors have found extensive use in 
commercial motor oils and are present 
in many of our modern day passenger 
car and heavy duty lubricants. 

How inhibitors such as those de- 
scribed above actually function in a 
substrate as complex as the mixture of 
hydrocarbons found in lubricating oil 
and under conditions which exist in an 
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operating engine is not too well known. 
Reaction mechanisms can be postulated 
from experiments run in the laboratory 
in glass equipment. The difficulty lies 
in the attempt to predict the action in 
an automotive engine where a mulitude 
of variables exist. Oil in the engine is 
subjected to the catalytic effect of vari- 
ous metals, and to moisture, an atmos- 
phere of blow-by gases and combustion 
products. As complex as the picture ap- 
pears, it is believed that fundamental 
knowledge will be gained that will lead 
to a more systematic approach to the 
selection of improved inhibitors. 

During the development of high out- 
put engines it was found necessary to 
“stiffen” the units to withstand the in- 
creased structural stresses. Bearings 
made of copper lead alloy and cadmium 
silver alloy were found to withstand the 
high pressures exerted but were sensi- 
tive to corrosion caused by harmful 
acidic bodies arising from oil oxidation. 
This gave wider use to oxidation in- 
hibitors, particularly of the phosphor- 
ous-sulfur type for they greatly retarded 
the corrosion of alloy bearings. 

Detergent additives were developed 
to overcome the serious lubrication 
problem encountered in developing the 
high output diesel engines. Because of 
the high temperatures involved in com- 
pression ignition engines, difficulty was 
encountered with heavy deposits in the 
ring belt area which would ultimately 
give rise to ring sticking. Resinous prod- 
ucts, formed from the effect of high 
temperatures on the lubricant, combined 
with fuel soot to form the deposits. Need 
for an additive to keep insoluble prod- 
ucts dispersed in the oil and thus pre- 
vent their build-up on engine parts led 
to the use of aluminum naphthenate 
during the mid-thirties. Calcium di- 
chlorostearate and calcium chloropheny] 
stearate were also used about this time. 
Oils compounded with additives of this 
type became known as diesel or deter- 
gent oils. 

Although the above additives main- 
tained engine cleanliness by virtue of 
their dispersing action, they did have a 
pro-oxidant effect on the oil and in cases 
of severe duty tended to cause bearing 
corrosion. They were replaced with com- 
pounds with little or no pro-oxidant ef- 
fect. Latter compounds that are still 
widely used today fall into two general 
classes. Fig. 6 shows the chemical struc- 
ture of some of the detergents falling 
in these classes. 

Sulfonates 
Phenates 

Sulfonates are widely used in crank- 
case oils today. They are derived from 
mahogany or oil-soluble soaps obtained 
by sulfonating selected lubricating 
stocks. In recent years the trend has 
been toward the use of basic or alkaline 
type of sulfonates because of their abil- 
ity to counteract acidic bodies which 
cause deposits and corrosive wear. 

Of the phenates the barium and cal- 
cium salts of alkylphenol sulfides have 
found extensive use. Being salts of a 
strong base and a weak acid they also 
possess alkaline reserve. 

Detergents are widely used in in- 


1, Petroleum Sulfonate 


R-SO,-Ca-SO,-R 


2. Basic Petroleum Sulfonate 
RSO3-Ba-OH 


3. Barium salt of wax-substituted benzene 
sulfonate 


Wax <x») SO3- Ba-SOs-{ wax 


4, Calcium cetyl phenate 


as o-caot igh, 


5. Barium alkyl phenol sulfide 


7ay 
oO o~ 
On 4 
R R 


FIG. 3. Various base compounds 
employed as detergents in 
lubricating oils. 


ternal combustion engines for main- 
taining cleanliness. Although originally 
developed for diesel lubricants, they 
have found widespread use in motor 
oils, for passenger cars, buses, trucks, 
and heavy-duty mobile and stationary 
equipment. They are used at varying 
concentrations, depending upon the 
service required of the lubricant, rang- 
ing from about 1 per cent for moderate 
duty up to approximately 15 per cent 
where conditions are most severe. 

During the early forties when wider 
use of detergent oils was made, the 
problem of foaming increased. Tight 
foams resulted when some detergent- 
base oil blends were used in engines. 
Loss of the crankcase change of lubri- 
cant through the breather tube would 
result if left unchecked. Silicone oils 
were found to be exceedingly effective 
at very small concentrations, usually a 
few parts per million. The silicone oil 
is. insoluble in petroleum base oils and 
its dispersion is effective by virtue of its 
ability to coalesce the bubble film. They 
are widely used in the modern detergent 
oils. 

Rust preventives are used in crank- 
case preservative oils and in some fac- 
tory initial fills. The compounds are 
polar in nature, which is necessary to 
insure adhesion to metal surfaces. 
Metallic soaps, esters, ethers and deriva- 
tives of dibasic acids have been applied 
as rust preventives. They have not been 
used widely in service station motor oils 
as such, however, some petroleum sul- 
fonates used as detergents also impart 
rust inhibiting characteristics. 

In the foregoing we have discussed the 
individual additives and the factors that 
influenced their development. Before 
discussing modern motor oils and their 
formulations it will be well to trace the 
very rapid growth of additive applica- 
tion from 1945 to the present. 


THE PETROLEUM -ENGINEER, Reference Annual, 1953 











nZene 


ax 


1643, 


nain- 
nally 
they 
notor 
ucks, 
mary 
rying 
the 
rang- 
erate 
cent 


wider 
, the 
Tight 
gent- 
yines, 
ubri- 
vould 
- oils 
-ctive 
lly a 
e oil 
; and 
of its 
They 
rgent 


rank- 
- fac- 
are 
ry to 
aces. 
‘Tiva- 
plied 
been 
r oils 
sul- 
ipart 


d the 

that 
fore 
their 
> the 
lica- 


953 

















NO FILED NOTCHES 


HANCOCK 


“FLOCONTROL” VALVES 
GIVE YOU 


PIN /POINT CONTROL 








HANCOCK BRONZE 
“FLOCONTROL” 
VALVES. Types: Globe 
and Angle. Sizes: 14” 
through 2”. Screwed 
ends. Available in 1504 
and 300+ Series. 





. 3 
VALVE SEAT AND V-PORT DISC fully closed. As the valve is opened proportional flow is grad- 
- ually increased. The Hancock ‘‘Flocontrol”’ Valve has straight-line flow. Its regulation does not 
te te re, depend on the short-wearing, fine threads common to a needle valve. 











NO PAINT DAUBS)  - 


A product of MANNING, MAXWELL & MOORE, INC. Watertown 72, Mass 


MAKERS OF ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES 
‘AMERICAN’ INDUSTRIAL INSTRUMENTS, AIRCRAFT PRODUCTS. BUILDERS OF ‘‘SHAW-BOX" AND 
‘LOAD LIFTER’ CRANES, ‘BUDGIT' AND ‘LOAD LIFTER' HOISTS AND OTHER LIFTING SPECIALTIES. 








Here’s manual control of flow, temperature and pres: 
that’s really precise. Hancock “Flocontrol” Valves, with 1 
crometer dial and pointer mounted on the bonnet, per! 
settings to within 1/100th turn of the handwheel! Equall 
important, any setting can be duplicated easily, perfect]; 
any time. 





Hancock “Flocontrol” “3 in 1” design gives you the advai 
tages of a variable orifice, plus a shut-off, plus an index 
all in “one package.” Bronze and steel types are availabl 
Both have a scientifically designed V-Port valve disc t! 
compels proportional flow throughout the entire lift of 
valve stem. The shut-off seating surface is entirely remo\ 
and separate from the controlling V-Ports. Super-finish: 
“500 Brinell” stainless steel seats and discs minimize 
effects of wire-drawing and steam cutting. 





For fine throttling control and proportional flow .. . for grea 
est efficiency, lowest operating costs — install strong, 
pendable Hancock “Flocontrol” Valves in your lines. Y 
nearby Hancock Distributor will gladly give you full deta 


When Hancocks go in, valve costs go down 


6 


HANCOCK 600% 
STEEL “FLOCON- 
TROL” WELDVALVES. 
Types: Globe and Angle. 
Outside Screw and 
Yoke. Sizes: 4” 
through 4”. Screwed, 
Socket Welding and 
Flanged Ends. Avail- 
able with 1502, 3004 
and 600+ Series 
Flanges. 





YOUR LOCAL INDUSTRIAL SUPPLY DISTRIBUTOR is as close as your n 
telephone. His 24-hour emergency service and large stocks 
finest supply items simplify your purchasing and save money f 
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Level 
of 
Performance 





Series Il 


Supplement I 








MIL-O=-21 04 
Railroad 
Diesel 
2-104B 
Inhibited 
Straight, ‘ 
Inhibitor Detergent \ 
0 2.0]0 20 


Additive Concentration 


FIG. 4. Concentration of inhibitors and detergents necessary 
for various performance levels in different oil grades. 








Shortly after the close of the war ad- 
ditive oils became available to the pub- 
lic for passenger cars on an increased 
scale. At that time the American Petro- 
leum Institute classified the grades as 
shown in Table 4. 





TABLE 4. API classification of 


Approx. Additive 


Type Additive Concentration 
Regular None 
Premium Inhibitor 0.5 to 2.0% 
Heavy Duty... Inhibitor & Detergent 2.0 to 4.0 











At the start of this period regular 
and premium oils were generally used 
for passenger cars while the heavy-duty 
type was used for trucks and buses. 
This relatively simple classification has 
been outmoded by a rather rapid 
sequence of events. 

The heavy-duty oil as we knew it at 
the close of the war which was in gen- 
eral similar to the Army’s 2-104B all- 
purpose motor oil was found to have 
some limitations when used in new ap- 
plications. Super charged diesel equip- 
ment required higher detergency level 
oils. The lack of premium diesel fuels 
led to the use of stocks of high sulfur 
content: Lubricants of high detergency 
level and possessing alkaline reserve 
were developed to reduce the deposits 
and wear caused by the use of the high 
sulfur fuel. Caterpillar Tractor Com- 
pany Series 2 lubricants were developed 
to meet the demands imposed by oper- 
ating supercharged equipment with 
high sulfur fuel and were the first so- 
called “high additive” oils using up to 
about 20 per cent of addition agents.* 

Operating conditions that were more 
severe than previously encountered led 
to the development of Supplement 1 
oils. Truck transportation increased 
after the war with the trend toward 
longer hauls and heavier loads. Supple- 
ment 1 (supplement 2-104B specs.) oils, 
which contain a higher detergent con- 
tent than 2-104B but less than Series 2 
met the more rigid requirements. 
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In 1950 the Army 2-104B specification 
was superseded by specification MIL-O- 
2104 (Ord) which required that motor 
oil performance was increased to a level 
between 2-104B and Supplement 1. 

Thus in a short period we have seen 
the regular—premium-heavy duty classi- 
fication become out-moded and the num- 
ber of oils grow to the list shown in 


Table 5. 
TABLE 5. Lubricating oils. 











Straight (regular) 

Inhibited (premium) 

Heavy Duty 2-104B 

Heavy Duty MIL-0-2104 (Ord) 
Railroad diesel 

Supplement I 

Navy heavy duty oils 

Series 2 








Approximate additive concentration 
that is applied to meet the above levels 
of performance is given in Fig. 4. 

The American Petroleum Institute 
has now reclassified motor oils accord- 
ing to service requirements. It is in- 
tended that three grades be available 
for spark ignition engines including 
light, moderate, and severe types of 
service. Two grades are to be available 
for diesel equipment, one for service 
where operating conditions are good and 
one for severe duty service. 

Test methods are required for the de- 
velopment of new and improved prod- 





ucts and for quality control. 

From the API definitions of services 
for spark ignition engines it is conceiy. 
able that a well refined quality oil would 
meet the light service requirements. For 
moderate service it is believed that an 
inhibited oil will “give satisfactory sery. 
ice. The standard L-4 engine test for 
determining the oxidation character. 
istics of an oil can be used as a guide, 
Severe service includes not only high 
temperature and high load operation 
but also start and stop operation. Tests 
for measuring quality for the high tem. 
perature operation are available. A 
method for measuring the performance 
of an oil under start and stop conditions 
has not yet been standardized although 
many laboratories are actively engaged 
in developing a satisfactory means, 

Cycling tests intended to simulate 
actual service appear to be the closest 
approach to date. A tool of this nature 
would greatly accelerate the develop. 
ment of new and improved additives for 
this type of service. 

In the past 25 years we have seen con- 
siderable progress made in the formula- 
tion of motor oils to meet the required 
demands imposed by improved engine 
designs, fuels, and operating conditions, 
Satisfactory performance of the finished 
product is dependent upon the selection 
of crude, method of refining, and finally 
selection of additives to impart proper- 
ties necessary for specific application. 

Of our present day problems cold 
weather sludge arising from start and 
stop operation is foremost. A means of 
evaluating oils in the laboratory for this 
service would greatly accelerate devel- 
opment of more efficient lower cost ad- 
ditives. In regard to the problem of 
combustion zone deposits we cannot pre- 
clude the possibility of its partial solu- 
tion by use of proper lubricant. At 
present it appears that viscosity grade 
and viscosity index of the oil will be im- 
portant factors. 

It is indicated that trend toward more 
efficient engines with higher compres- 
sion ratios will continue and along with 
that new requirements of lubrication to 
provide adequate performance and 
maximum equipment life. 


References 


1. Motor Oils and Engine Lubrication, C. W. 
Georgi. 

2. Ind. Eng. Chem., 39, No. 12 (1676-1681) De- 
cember 1947, H. C. Evans and D. W. Young. 

3. “Series II Oils Pay Their Way,” W. C. 
Brown, F. A. M. Buck, J. A. Edgar, F. E. 
Kronenberg and J. M. Plantfeber, S.A.E. An- 
nual Meeting, January 8-12,1951. © * * 





Fuel drums, used to store and ship 
petroleum on its journey from oil 
well to consumer, sometimes get 
banged-up in their travels. A new 
reclaiming process which takes about 
30 minutes saves them from the scrap 
heap and restores them to usefulness. 
Battered drums first get kinks taken 
out of the rims, then are “dedented” 
with high-pressure air. Rust on in- 
side of barrel is scraped away and a 
solution of hot caustic soda is put to 





Fuel Drums Get Half-Hour Rejuvenation 


work. Wire brushes clean scale and 
loose paint from the outside, then 
leaks are plugged, paint is sprayed 
on, in an infrared drying oven is 
used. A fog of atomized preservative 
oil is sprayed on inside and drums 
are sealed. They can be stored in 
open as long as 18 months without 
further attention. Cost of recondi- 
tioning fuel barrels is about 71 cents 
apiece. A new drum would cost 
nearly seven dollars. 
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You won't have to wait two 
years for a Cat Cracker if you con 
tract with TRECO. REFINERY ENG! 
NEERING Company has consistently built 
Cat Crackers and had them “on stream” in 
one year or less. Want speed? Give us 4 yea? 
and we'll give you a Cat Cracker . . . the gain 
in time saved can pay half the cost of the plant 
When you contract for a Cat Cracker you want 
quality workmanship and speed of construc 
tion at the right price. You get all these when 
you deal with REFINERY ENGINEERING 
Company. TRECO has the manpower, the equip 


ment and the “know how” to rebuild you: 
old plant or to build you a complete new 
refinery in the shortest possible time. Contact 


your nearest TRECO office for more information 


Write for a copy of our new brochure 
showing many of the facilities we have con- 
structed. A copy will be mailed promptly 
upon request on your company letterhead. 


HOUSTON * TULSA TORONTO 
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Maintenance of Electric Motors’ 


Three years is a conservative period for motor in 


continuous service to run on a single lubrication 


FRANK H. WALKER, JR. and WILLIAM J. O’MEARA* 


Tue popular subject of motor mainte- 
nance has been explored, exposed, and 
expounded to a greater degree over the 
past decade by engineers and non-engi- 
neers in all walks of life — from the de- 
signers to the home mechanics — than 
possibly any other single technical topic. 
Without exception, the motor manufac- 
turer and people connected with main- 
tenance by means of various forms of 
literature are ready and willing at all 
times to provide information relative to 
how motors should be maintained. 

Much of this information has been 
published many times and presented in 
numerous styles. The general experience 
of people in service and repair work, 
however, indicates the necessity for con- 
stant repetition in the selling of satis- 
factory maintenance procedures. The 
only other means proved more effective, 
but unfortunately more drastic, are the 
failures we can look back on. It is our 
feeling that this widely distributed type 
of information does a reasonably good 
job in acquainting all of us with the ac- 
cepted methods and means for properly 
maintaining motors. It establishes a 
base from which we can work in making 
an evaluation of most economical main- 
tenance procedures. 

The shortcomings of such recommen- 
dations are recognized, however, in that 
they are based on conditions of tests 
that are apt to be considerably apart 
from those existing in petroleum refin- 
eries, where ambient conditions will vary 
depending on location of and within the 
refineries. This, coupled with the vary- 
ing degrée of conservatism among manu- 
facturers, convinced us that we had 
better run our own tests and draw con- 
clusions therefrom. 

We of The Atlantic Refining Com- 
pany have believed for a number of 
years that considerable advancement of 
motor lubrication practices could be 
made through maximum utilization of 
existing bearing construction and lubri- 
cants, without waiting for bearing-de- 
sign changes and lubricant improve- 
ment. To this end various test programs 
were initiated, one of which will be dis- 
cussed in detail in this paper. 

The most attractive field in which a 
long-term test could be applied, from 


tPresented to a session on electrical equip- 
ment during the 18th mid-year meeting of 
American Petroleum Institute, Division of Re 
fining, New York, May 11-14, 1953. 

*The Atlantic Refining Company, Phila 
delphia, Pennsylvania. 
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the standpoint of obtaining fairly con- 
clusive data at minimum risk of such 
tests’ being responsible for motor fail- 
ures and consequent process outages, 
appeared to be with the smaller 2-pole 
motors of 25 hp and less. Motors in this 
size range are more numerous in refin- 
ery operations than one might believe 
without taking a second look. 

At Atlantic’s Point Breeze refinery, 
in Philadelphia, this particular horse- 
power range represents 85 per cent of 
the total number of 2454 motors pres- 
ently in operation. This figure does not 
take into consideration the refinery ex- 
pansion now in progress, which should 
more than double the total kilowatt de- 
mand, but no marked deviation from 
this percentage figure is anticipated. 

The recognized trend for most manu- 
facturers toward grease-lubricated ball- 
bearing motors further suggested the 
possible value of collecting long-term 
operating data on this type of motor 
construction. Our generally accepted 
practice for relubrication of motors of 
these sizes operating in severe service 
(24 hours per day) was, at the time this 
program was started, once every 6 
months — deviations from this schedule 
depending on other service conditions. 
Today the thinking on this is somewhat 
altered, as some motor manufacturers 
are offering so-called prelubricated bear- 
ing construction with no means for re- 
lubrication; and others, with conven- 
tional bearing design, are recommend- 
ing relubrication at greatly increased 
intervals for all types of duty. 

It is not the intent of this paper criti- 
cally to analyze or offer any specific 
recommendation regarding motor-bear- 
ing design, and by this we mean design 
of the entire bearing assembly with its 
lubrication facilities. We wish merely to 
emphasize, on the basis of our findings. 
the feasibility of designing for extended 
relubrication intervals, and to impress 
on the manufacturers how readily they 
can meet the need by the industry in 
general for motors which are designed 
for continuous operation with less and 
less attention required. This is made 
doubly important by the fact that rapid 
growth of the petroleum industry has 
necessitated gearing the refineries’ me- 
chanical forces to favor new installa- 
tions and conversions, very probably at 
some sacrifice to the daily maintenance 
activities. 

Also, such an extension of lubrication 


THE PETROLEUM ENGINEER, Reference Annual, 1953 


intervals makes feasible the elimination 
of the familiar grease cups and fittings, 
thereby insuring the motors against 
either improper lubrication or over- 
lubrication which, if permitted, can 
cause considerable harm. 

This has been proved definitely over 
past years, back to when we first ap- 
proached the problem of motor lubrica- 
tion. At that time it was general prac- 
tice to go all out to make it convenient 
for the operators and maintenance men 
to add more grease to the bearing reser- 
voir. Whether it was by cup or gun, the 
result, as seen when the motor was 
opened, was always the same. Usually 
there would be more grease inside the 
stator enclosure than in the bearing 
housings. The bearings ran hotter be- 
cause they slid rather than rolled; and, 
consequently, in spite of the abundance 
of lubricant, would seize and fail. For 
many years we have substituted plugs 
for grease fittings to eliminate’ over- 
greasing. 

Today, with considerable progress 
brought about primarily through an ad- 
vance of thinking rather than design, 
the picture is completely changed. This 
thinking, or revised conception of motor- 
bearing lubrication, is rapidly becom- 
ing standard accepted practice. Unfor- 
tunately, however, we are reaching the 
limit with what we have, and look to 
improved lubricants and design for fur- 
ther progress. 


Motor-Lubrication Test Conditions 


In cooperation with the General Elec- 
tric Company, from whom the motors 
used in this test were purchased, a pro- 
gram referred to as the “5-year test” 
(approximately 40,000 hours of opera- 
tion) was inaugurated early in 1947. 
Purpose of this test was simply to learn 
whether standard grease-lubricated ball- 
bearing “off-the-shelf” motors of the size 
and speed previously mentioned would 
operate continuously without relubrica- 
tion over five years. Originally 34 mo- 
tors were involved. A concurrent test- 
ing, however, of 3 other motors of simi- 
lar sizes over the same period makes it 
possible, for purposes herein, to look 
at the performance of 37 motors in all. 
These motors were installed on cata- 
lytic cracking units at the Philadelphia 
refinery (20) and the Atreco refinery 
at Port Arthur, Texas (17). All motors 
were of manufacturers’ standard explo- 
sion-proof construction with class “A” 
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..-.-ready to tackle 
any sorptive-mineral job 


that comes along... 


ADSORBENTS 


There’s an Attapulgus or Porocel adsorbent to fit your process 
technique for removing odors, colors, tastes, moisture, acids, 
sulfur, fluorides and unsaturates from process liquids or gases. 
Materials treated in principal applications are: motor oils and other 
lubricating, specialty, and technical oils; petrolatums and waxes; 
aviation and motor gasoline stocks; kerosene; diesel and heating 
oils; chemicals and petrochemicals. 


CATALYSTS, CATALYST CARRIERS 


Our sorptive minerals are recognized standards in desulfurization, 
reforming and isomerization systems—catalytic removal of unsatu- 
rates—conversion of sulfides to elemental sulfur—fluid catalyst appli- 
cations—as catalyst carrier in copper sweetening processes. 


DESICCANTS 


We offer a wide range of reliable, thoroughly proved desiccants for 
drying air, hydrogen, carbon dioxide, hydrocarbon liquids and gases. 


SPECIAL GRADES 


Mine and plant facilities permit prompt and economical production 
of grades meeting individual customer specifications. Our labora- 
tories and technical staffs are ready to assist in research, develop- 
ment, design and operating problems. Your inquiries are invited. 


Dept. Y, 210 West Washington Square, Philadelphia 
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MOTOR CONDITION 


FIG. 1. Comparative condition of 34 motors 


after 36,000 hours operation. 


insulated windings, cast-iron frames, and 
grease-lubricated standard ABEC-1* 
bearings. To insure the accuracy of the 
data obtained, the usual drilled and 
tapped hole into the bearing housing for 
field lubrication was omitted. In this 
way the possibility of someone’s remov- 
ing the plug and regreasing was elimi- 
nated. The bearings, which were of va- 
rious makes, were greased at the factory 
with the manufacturers’ standard ball- 
bearing grease, oxidation-inhibited for 
long life. Each bearing housing was 
filled about three-quarters full of grease; 
i.e., visualizing a completely assembled 
motor, the space of the bearing housing 
which is not occupied by the shaft and 
bearing was approximately three-quar- 
ters full of grease (Fig. 2). 

As indicated, every effort was made 
to avoid special construction of any 
type in order that a truly representative 
test could be made. Motor and grease 
data are as follows: 


Motors 
Number Horsepower Speed 
9 y B 3,600 
2 10 3,600 
12 15 3,600 
13 20 3,600 
l sea 25 3,600 
Grease 
Oil content, per cent by 
weight - 80 
Acid No. re, 
Maximum free alkali (sodium 
hydroxide, per cent 0.3 
Drop point (minimum), 
fahrenheit 290 
Saybolt Universal viscosity 
at 100 F, sec. 220 to 400 
Worked consistency 
(ASTM D 217), mm. 27to 29 


Conditions of the test and periodic in- 
spections were relatively simple so that 
as much useful information as possible 
could be obtained with inspections and 

*The Annular Bearing Engineers Committee. 


+Acid No is milligrams of potassium hydrox- 
ide (KOH) required to neutralize 1 g of grease. 


An acid number above 5 is considered harm- 
fully corrosive to the bearing. 
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BALL BEARING 


bearing removals held to a minimum. 
These conditions were: 

1. Motors operated continuously, ex- 
cept for process-unit turnarounds, over 
a 5-year period. 

2. Inspections were made on 1 motor 
at each refinery during each turnaround 
(approximately 1-year intervals). These 
inspections were made at the manufac- 
turer’s local service shop in the pres- 
ence of Atlantic’s engineers and factory 
representatives. 

3. Motors received absolutely no 
maintenance other than yearly cleaning 
of the frame, unless signs of pending 
failure appeared, i.e., noisy bearings. 
Dirt that accumulated on the frame, 
however, in the fan enclosure, and in 
the ventilating slots between annual 
cleaning periods caused the motors to 
operate in varying degrees of cleanli- 
ness and, consequently, with different 
quality of ventilation. This provided 
means of determining the relative effect 
of resulting increase of operating tem- 
perature on lubricant and bearing life. 
Incidentally, it should be pointed out 
that, through a misunderstanding on this 
point, the motors at the Port Arthur re- 
finery were not cleaned at all for the first 
three years of the test period. The end 
shield under the fan and some of the 
ventilating ducts on these motors were 
coated with 1/16 in. to 14 in. of adhesive 
oily dirt, thereby reducing heat transfer 
from the frame. In connection with this, 
it is significant to note that all four 
bearing failures or imminent failures 
from lubricant deterioration which oc- 
curred during the entire five-year period 
were on fan end bearings, and three of 
these were on Port Arthur motors. 


,/ END SHIELD 
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FIG. 2. Open space in this small Triclad GE motor was about 
three-fourths full of grease at start of five-year test. 


4. The motors were inspected by re- 
moving each end shield, the apparent 
condition of the grease and bearing be- 
ing noted without removal of bearings 
from the shaft. Samples of grease were 
removed for laboratory analysis. General 
checks were made to determine the con- 
dition of the winding, i.e., whether any 
oil had entered the stator frame. Inspec- 
tion was also made to determine wheth- 
er the bearings had turned in their cart- 
ridge, as well as for evidences of dirt 
and contamination. No new grease was 
added except where complete replace- 
ment was necessary, and care was taken 
to prevent dirt from being introduced 
to the original grease. If a bearing ap- 
peared rough and had to be removed 
from the shaft, the inner race was as- 
sumed to be disturbed, and it was then 
necessary to install a new bearing with 
new grease; and the test of that motor 
began or ended at this point, depending 
on length of service. 

5. After completion of the five-year 
period, all bearings and samples of 
grease from each bearing were sent to 
the manufacturer’s laboratory for de- 
tailed analysis. The motors were’ re- 
habilitated with new bearings and re- 
turned to service. 


Comments on Test 


To simplify and condense the presen- 
tation of test data, the bearing and 
grease conditions observed during motor 
inspections are classified in the tabula- 
tion hereinafter. Characteristic appear- 
ance and analysis at various stages of 
deterioration are grouped accordingly, 
but all characteristics in a group are 
not necessarily present at one time. 


Grease Bearings 

Excellent Like new grease in all respects. (See Smooth-running; no corrosion or 

grease specifications.) wearing of bearing parts; like new. 
Satisfactory ._Some discoloration; low acidity; little 

or no free oil; lubricating well; no Smooth-running; small amount of 

odor. metal defects; not harmful to oper- 
Poor Bad discoloration ; free oil; some caking ation. 

or hardening; insufficient lubrica- 

tion ; rancid odor. Rough-running; some apparent wear 
Failed No lubrication ; completely hardened or and corrosion. 

slumped away from bearing; black 

color; low oil content, 60 to 70 per Very rough; extreme wear with im- 


cent; high acidity; granular. 
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THE FOXBORO COMPANY, 










An unbeatable 


pyrometer 
for any range 


between -300° 
and +2800'F. 


TOPS in simplicity ... 
bination of accuracy, sensitivity, and speed of 


unequalled in its com- 


response . . . the Dynalog Potentiometer with 
standard thermocouples gives you unerring 
temperature measurement for any range up to 
2800°F. Featuring sustained accuracy of “% of 
1% of scale, it's an instrument of laboratory 
precision built to withstand the severest indus- 
trial conditions. 

Unprecedented freedom from maintenance is 
the direct result of unique Dynalog design. 
There’s no slidewire, no battery to standardize. 
There are no gears, belts, or high speed revers- 
ing motors. There’s nothing to wear and cause 
dead space. 


FACTORIES IN THE UNITED 
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This simple variable 
capacitor is important to 
potentiometer users because 
it eliminates the conven 
tional, troublesome slidewire 
altogether; and it gives 
Dynalog Instruments the 
continuous stepless 
balancing which assures 
higher accuracy, closer 
control. 


*Reg. U.S. Pat. Off. 


Single pen recording models provide full 
scale pen travel in 3 seconds standard, or as 
fast as 1 second without extra cost. The Multi- 
Record Dynalog provides color-coded records 
of up to 6 points at 6 second intervals. Both 
types give the convenience and low cost of 
circular charts. 

Dynalog Potentiometers are also used for the 
measurement of pH, oxidation-reduction poten 
tial, and for other applications in which the 
process variable can be converted to a de milli 
volt signal. They are available for pneumatic 
or electric control. 

Write for your copy of Bulletin 427-1 which 
gives the whole story. 


647 NEPONSET AVE., FOXBORO, MASS., U.S 
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Bearing inspections made at the 
manufacturer's service shops in order 
to be non-destructive were necessarily 
limited to visual and audible test. In 
this way the accuracy of classification 
is not precise; and, except for complete 
failures or readily noticeable defects, 
the bearing condition is described as 
satisfactory on the test chart. However, 
this is not true of the grease because 
samples were taken at each inspection, 
and laboratory analysis made. 

When replacement of bearing, grease, 
or both was necessary for continued use 
of the motor, a breakdown of operating 
hours is noted from that time on to show 
actual operating hours for each bearing. 
When only the grease was replaced dur- 
ing motor inspection or repair (motors 
8, 23, 6 in Table 1), the operating hours 
do not so indicate. However, a notation 
on total operating hours at final inspec- 
tion points out this condition. 

Motor load, as indicated on the test 
chart, was taken by spot check at com- 
pletion of the test period, and possibly 
may not represent an average load over 
the five years. All motors, however, are 


driving centrifugal pumps for a con- 
tinuous process unit, with substantially 
constant throughput, and it is reason- 
able to assume fairly constant horse- 
power output. 

In order to evaluate the motor-failure 
rate over the test period, the test motor 
failures are compared with similar mo- 
tor failures at the Point Breeze refinery 
during 1952, on an annual percentage 
basis, as follows: 

Point Breeze 
Test Refinery 
motors motors 
(Figures in per cent) 
Motor failures 


(windings) L.] 2.0 
Motor failures 
(bearings ) 2.2 5 


oJ 

By further definition, the halen fail- 
ures include all complete rewinds re- 
gardless of cause, and exclude minor 
work such as terminal lead repair and 
winding revarnishing. The bearing fail- 
ures include all bearing replacements 
where failure either occurred or was 
imminent. The comparatively low wind- 
ing failure rate for the test motors is 








TABLE 1. Test-data chart — five-year motors, Point Breeze and Atreco 


refineries, The Atlantic Refining Company. 





Per 


External cent Hours Opposite 


Motor condition full 


Bearings 


~=_ 


Grease 


Opposite 


in op- pulley pulley pulley pulley 





Date Location No. of motor load eration end end end end Comments 
SE EE: in0.vdxnis beaauwbeesebenwededs secede nee MMA die uciedvexsecuneess otbieeveseeelvee Pe eye 
installed 
January 1948...Point Breeze 8 OK 99 5,330 ..... Noinspection ..... Winding failures-grease changed. 
September 1948. Point Breeze 18 OK 35 10,700 P 8 4 S Defective coupling-bearings and 
grease changed. 
September 1948. Atreco 21 OK 61 10,550 s s s S Removed for inspect.—no change. 
October 1948... Point Breeze 18 OK 35 10,750* § 4 S S OPEt bearing developed noise 
damaged at coupling installation 
-bearings and grease changed. 
June 1949...... Point Breeze 5 Dirty 77 16,650 S S E-S S Removed for inspect.-no change. 
August 1949.... Atreco 21 OK 61 18,000 S S 8 S-P Removed for inspect.—no change. 
August 1950... .Atreco 22 OK 62 26,000 Ss Ss S-P S-P Removed for inspect.-no change. 
October 1950... Point Breeze 15 OK 65 6,000 8 S ES E-S Removed for inspect.-no change. 
January 1951... Atreco 23 OK 50 =©29,300 S $s S S Winding failure-grease OK ex- 
cept contaminated by winding 
varnish-grease changed. 
July 1951.......Point Breeze 6 OK 75 33,500 8 3 S-P is gol for inspection-grease 
change 
August 1951... .Atreco 24 Dirty 77 + +=24,780 8 I P F OPE Contes failure-OPE bear- 
ing and grease replaced; exces- 
sive dirt in frame reduced venti- 
lation considerably-final inspect 
August 1951....Atreco 25 Dirty 67 32,650 Ss P-F} 8 F Removed for OPE bearing noise 
OPE bearing and grease re- 
placed—poor ventilation. 
November 1951. Point Breeze 19 OK 87 36,600 Ss P-F F F Bearings getting noisy—-bearings 
and grease replaced. 
March 1952.....Atreco 37 Dirty 61 38,600 F Pj} F Removed for OPE bearing noise- 
final inspection, 
June 1952...... Point Breeze 11 OK .. 40,700 $ S s S Removed for final inspection. 
July 1952.......Atreco 25 OK 67 41,900* S$ S Ss S Removed for final inspection. 
July 1952.......Atreco 29 OK 76 37,600 8 8 P P Removed for final inspection. 
July 1952...... . Atreco 28 OK 48 37,000 5 S S-P S-P Removed for final inspection. 
July 1952.......Atreco 30 OK 60 30,000 8 S S P Removed for final inspection. 
August 1952 2... Atreco 31 OK 60 42,000 P S-P S-P S Removed for final inspection. 
August 1952... . Atreco 32 OK 90 43,700 8 P P P. Removed for final inspection. 
August 1952... .Atreco 23 Dirty 50 41,700* SS $s E E Removed for final inspection. 
August 1952... . Atreco 22 Dirty 62 36,000 Ss Ss P P Removed for final inspection 
September 1952. Atreco 26 OK 62 23,500 P P P P Removed for final inspection 
September 1952. Atreco 27 OK 81 31,600 Ny) 5 4 P Removed for final inspection. 
December 1952. . Atreco 36 Dirty 60 30,000 Ss Ny) S P Removed for final inspection. 
August 1952....Point Breeze 6 OK 75 42,000* P S-P P P Removed for final inspection 
August 1952....Point Breeze 5 OK 77 42,000 P 8-P S-P S-P Removed for final inspection. 
August 1952....Point Breeze 8 OK 99 42,000* S-P Ss Ss S Removed for final inspection. 
August 1952....Point Breeze 15 OK 65 20,800 N) Ss E E Removed for final inspection. 
August 1952....Point Breeze 17 OK 42,000 E S E-S E-S_ Removed for final inspection. 
August 1952....Point Breeze 3 OK 78 42,000 P P 4 P Removed for final inspection. 
August 1952....Point Breeze 13 OK 43 42,000 S S Ss S Removed for final inspection. 
August 1952....Point Breeze 2 OK 80 42,000 P 8 P S Removed for final inspection. 
August 1952....Point Breeze 10 OK 92 42,000 P S-P P P Removed for final inspection. 
August 1952....Point Breeze 4 OK 73 42,000 Ny] E 5 E Removed for final inspection. 
August 1952....Point Breeze 16 OK 87 42,000 8 P NS) P Removed for final inspection. 
August 1952 Point Breeze 14 OK 69 42,000 P S-P 8-P S-P Removed for final inspection. 
August 1952....Point Breeze 9 OK .. 42,000 8 8 8 S Removed for final inspection. 
August 1952....Point Breeze 7 OK 72 42,000 8 P 8 P Removed for final inspection. 
August 1952....Point Breeze 12 OK .. 38,700 , P P F Removed for final inspection. 
August 1952... . Atreco 33 OK 45 42,000 8 S-P s P Final inspection. 
March 1953.....Point Breeze 18 Dirty 35 40,750 8 8 E S Final inspection. 
* Grease changed at previous inspection. t OPE — opposite — end. 
xcellent. — Satisfactory. P — Poor. F — Failed. 


Note: Motors No. 34, 21, 35, 1, 19, and 20 have not as yet been removed for fina] inspection. Most of these motors are 


approaching 50,000 hours of operation. 
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understandable, inasmuch as these mo- 
tors are still relatively new as compared 
to all other refinery motors where the 
failure rate is approximately twice as 
great. This is somewhat offset by our 
experience that the higher winding cas- 
ualty rate is with the smaller motors, 
such as we tested. Evaluation of the 
bearing-failure rate is more difficult, as 
the influencing factors are many and. 
because of the nature of the test, they 
have more pronounced effect on bearing 
life. We should like to point out that the 
bearing-failure rate for the test motors 
is less than what may be considered nor- 
mal for the Point Breeze refinery. This 
could be construed as supporting evi- 
dence for a five-year lubrication plan 
on the basis that all bearings would be 
replaced at the end of this period. On 
the other hand, the average condition 
of the bearings and lubricant, as shown 
in Fig. 1, indicates that further improve- 
ment should be made first, possibly to 
the point where the peak of the curve 
coincides with a satisfactory condition. 
Bearing replacements with a 5-year plan 
would be high (20 per cent), but sav- 
ings would result primarily from less 
unscheduled outage time. 

It is interesting to note at this point 
that a recent survey by the Standard 
Oil Company (New Jersey), covering 
more than 13,000 motors at various lo- 
cations in its system, indicated that ap- 
proximately 2 per cent of the motors 
require rewinding each year. We do not 
have any similar figures on bearing fail- 
ures with which to make a comparison. 


Analysis of Test Data 


In general, all bearings inspected 
after the test reflected thé condition of 
the lubricant, particularly in the more 
advanced stages of deterioration. As 
may be seen by the data, however, all 
of the grease samples do not follow the 
same life pattern. This raises the ques- 
tion as to which of the many variables 
encountered plays a controlling part in 
determining the life of the bearing and 
grease. An attempt was made to corre- 
late factors which tend to increase bear- 
ing temperature — such as motor load 
and bearing clearances — with condi- 
tions found after five years of operation. 
These data offered no evidence whatso- 
ever that any of these factors noticeably 
influenced the test results. Had the 
range of motor sizes been greater, how- 
ever, this may not have been the case. 

As the motors and pumps were direct- 
coupled, the radial load on the bear- 
ings, aside from that caused by mis- 
alignment, is determined by the weight 
of the rotor, which is insignificant for 
the bearings used. The speed, on the 
other hand, is most important, as the 
effect of even the slightest degree of 
tightness or roughness in the bearing 
is multiplied at higher speeds. In this 
connection, we note that practically all 
published, successful tests of this type 
to date have been at 1800 rpm or less. 

The motor-condition pattern, based 
on the classification of the worst bear- 
ing and grease in each motor as shown 
in Fig. 1, closely resembles the familiar 
probability curve which, according to 
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the bearing manufacturers, applies as 
well to bearing life. 

Assuming that all the grease used for 
this test came out of the same batch, it 
seems reasonable to believe that, aside 
from manufacturing and installation de- 
fects, the ball bearing itself is the con- 
trolling variable, whereas the grease 
may be considered a fixed limitation in- 
sofar as bearing life is concerned. Re- 
ferring again-to Fig. 1, it will be noticed 
that the peak of the curve representing 
the maximum number of motors for a 
given quality condition occurs closer to 
poor, thereby indicating that five years 
was too long a period for satisfactory 
results. Unfortunately, however, there 
are no means of determining the proper 
operating period except by arbitrary se- 
lection — which, in this case, would be 
somewhere between three and four 
years. This also points out the useful- 
ness of removing a single motor at pe- 
riodic intervals for bearing inspection. 
It is unlikely that the motor chosen 
would be representative. 

The condition of the grease after test 
varied considerably between motors, but 
the characteristic physical changes lead- 
ing to failure were generally common 
to all grease samples. These character- 
istics were previously listed under 
grease Classification. It was observed 
that only a small portion of the grease 
in the reservoir contributed to lubri- 
cation of the bearing. This appeared to 
be caused by formation of oxidized sur- 
faces of the grease, which would act 
as a barrier between a portion of the 
grease and the bearing. There also were 
layers of different colored grease in the 
bearing housings, further’ indiéating 
that the grease was not mixing and, con- 
sequently, not being wholly effective as 
a lubricating medium. 

In the raceways of the bearing. hard- 
ened soap was present that could not 
he removed by the common industrial 
solvents. This soap was only removable 
after the bearings had been cut open. 
thereby allowing better access to the 
surface; and even then it could be re- 
moved only by scraping the surface. In 
this connection, we feel that it is im- 
portant to note that the usually pre- 
scribed method of relubricating by 
means of the grease gun should not be 
followed when operation is at extended 
lubricating intervals (5 or more years), 
as the condition of the lubricant may 
require more positive means of removal 
such as complete replacement of the 
bearing and lubricant. 

The bearings for the most part were 
in good condition. Only one bearing was 
rusted in the raceway to the extent that 
continued operation would be doubtful. 
No actual .pitting was observed in any 
of the bearing raceways. Approximately 


30 per cent of the bearings indicated ° 


varying degrees of creep or turn in the 
housing, thus causing fretting corrosion 
of the bearing’s outside diameter. The 
presence of soap in the bearings inter- 
ferred with accurate measurement of 
internal clearances; but, as found, ra- 
dial clearance for the most part varied 
between 0.0001 in. and 0.0008 in.; and 


eccentricity was within the allowable 


0.0006 in. except for one manufacturer, 
4 of whose bearings were closer to 0.001 
in. The bearing cages were ali found to 
be in generally satisfactory condition. 


Conclusions 


Unfortunately the results of this test 
do not prove conclusively that it would 
be economically justifiable to operate 
motors of this size, bearing design, and 
speed, and in 24-hour service, without 
relubrication over a 5-year period. It 
should be stated, however, that our expe- 
rience supports the generally recognized 
trend toward completely sealed bear- 
ing-housing construction and extended 
lubrication intervals. In fact. the Port 
Arthur refinery, as a result of its expe- 


rience with this test, has initiated 
manent program with motors throu 
25-hp capacity, scheduled for 3-yea: 
brication intervals. From an engineerin 
standpoint, the three-year interval ap 
pears to be sufficiently on the c 

tive side, and is recommended for t! 
present. 

Greases, the most important fact 
this type of operation, are being 
tinually improved. Atlantic, for exa 
ple, has recently developed, and 
under test, a ball-bearing greas¢ 
promises to fulfill our wishes for 
year operation, and it is assumed 
other grease manufacturers simila 
are moving ahead in product qualit 
Bearings are being designed expre 
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OIL REFINERY EQUIPMENT 
Natural Gasoline Plant Equipment 
Chemical Processing Equipment 


Tulsa Type Equipment is designed and fabricated to meet your ‘ 
specified operating conditions. 
Write for general catalog 


FLINT STEEL CORPORATION 
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UNITS — 22 on stream .. . 36 in design or under 
construction — a total of 44 in the U. S. A.... four in Japan... 
three in the Middle East . . . two each in Great Britain and 
Australia . . . one each in Canada, Canary Islands, and France. 
That’s how far PLATFORMING has come since October 27, 1949 
when the first unit went on stream at Muskegon, Mich. 


Refiners all over the world have chosen PLATFORMING because 
it is the proved solution to their reforming problems . . . because 
it produces high octane fuel from low grade charge stocks... 
because it has the aromatics option . . . because it is versatile, 
economical, and dependable! You can rely on this world-wide 
experience in making your choice. 


UNIVERSAL OIL PRODUCTS COMPANY 
" 30 ALGONQUIN ROAD, DES PLAINES, ILL., U.S.A. 
uo Laboratories: RIVERSIDE, ILLINOIS 


Universal Service Protects Your /nveslmeat 
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INDUSTRY 
FOR 41 YEARS 


Steam Atomizing Oil Burners 
Mechanical Atomizing Oil Burners 
Low Air Pressure Oil Burners 

Rotary Oil Burners 

Industrial Gas Burners 

Combination Gas and Oil Burners 
Tandem Block Combustion Units 
Fuel Oil Pump Sets 

Refractory Burner and Muffie Blocks 
Valves, Strainers, Furnace Windows 


Detailed information gladly 
upon request. 


sent you 


Established 
1912 


Incorporated 
1917 





NATIONAL AIROIL 
BURNER COMPANY, INC. 


1259 East Sedgley Ave., Philadelphia 34, Pa. 
Southwestern Div: 2512 So. Blvd., Houston 6, Tex. 















OuIcK ACCURATE 


LESS FO RESUUTS 








No, 3420 
15 c.c. machine... . 
Cranks and heads 
interchangeable with 
100 c.c. machines. 


Simple in design . . . Ruggedly built 
. Requires no specjal care .. . 

Gear Ratio and throw of crank produce 

required speed with no strain. Curtin Cen- 

trifuges meet all A.S.T.M. Standard Method 

D-96 and A.P.1. Code No. 25 requirements. 

Fully descriptive literature upon request. 


W:H: C N-CO. 
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for sealed operation over extended pe- 
riods; and, although we have not had 
sufficient experience with this type of 
bearing to make comparisons, we have 
found that a much smaller quantity of 
grease than that used in these test mo- 
tors is required for satisfactory lubrica- 
tion over long periods. This is based 
on our observation that only the grease 
immediately adjacent to the bearing 
does the lubricating. The value of the 
remainder of the grease in the bearing 
housing is questionable. 

Motor manufacturers, almost without 
exception, recognize the advantages of 
sealed lubrication, and they take various 
steps toward its use. Those who do not 
supply prelubricated ball bearings or 
sealed bearing housings suggest that a 
plug can be used in place of a grease 
fitting to obtain the same effect. The 
reason for this — or at least a reason to 
which we subscribe, based on this five- 
year test — is that the present-day com- 
mercial ball-bearing greases need fur- 
ther improvement to meet the rigors of 
five and more years of continuous motot 
operation in refinery service. This con- 
dition is being corrected, however, and 
we look forward with considerable opti- 
mism to future tests of the type herein 
described. 

Although the search goes on for im- 
proved lubricants, it is essential that, at 
least for 3600-rpm operation, motor 
bearings be selected for smoother run- 
ning quality by noise-level test, and suf- 
ficient radial clearance should be pro- 
vided to minimize the possibility of tight 
operation at maximum motor tempera- 


ture. As most leading motor manufac- 
turers maintain close quality control 


over ball bearings used in their equip- 
ment, this selectivity should receive con- 
siderably more attention from the refin- 
ery maintenance people when replace- 
ments are made for 3600-rpm machines. 

With improved greases and bearings 
made available to the motor manufac- 
turer, it then becomes his responsibility 
to make the most effective use of these 
items through improved motor design. 

Our experience with this test program 
strongly indicates that wherever long 
life without relubrication is desired, 
many of the present-day motor designs 
—and particularly relubrication prac- 
tices — are in need of revision. This will 
very likely come about in the near fu- 
ture as further tests of this type are 
made with better lubricants. 

In the preceding discussion, which 
has concerned only one phase of motor 
construction, we have tried to point out 
a more promising approach to motor 
maintenance through improved design. 


We feel that the best way to take care 
of an evil is to eliminate it; this applies 
equally to maintenance. With this 


thought in mind, we shall not be satis- 
fied until we can obtain motors which 
can be installed and forgotten, except 
for exterior cleaning. This periodic 
cleaning, as highlighted by the test, is 
extremely important for proper operat- 
ing temperature and resulting life of 
the lubricant, the oxidation rate of 
which increases approximately 50 per 
cent for each 10-C rise of bearing tem- 
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perature. This cleaning is essential also 
to winding life and motor-finish pro- 
tection. 

Reduction of motor maintenance, by 
way of improved bearing design, better 
lubricants, and insulating material, is 
made possible in no small way by use 
of totally enclosed frame construction, 
Except for a few signs of oil leakage 
into the stator frame, every motor in- 
volved in this test came through with 
windings that looked like new. This 
lends further support to Atlantic’s pol- 
icy of using totally enclosed motors ex- 
clusively in refinery service. As was men- 
tioned previously, the outer appearance 
of several of these motors after opera- 
tion over three years without cleaning 
was extremely bad. To attempt a life 
test of any sort under these conditions 
with other than totally enclosed motors 
would, in our estimation, be wasted ef- 
fort. The trend with what used to be 
the open motors is toward enclosures 
which continually approach the totally 
enclosed. Nevertheless, any design short 
of this goal imposes a limitation on 
maintenance-free operation, which we 
feel is inconsistent with the improve- 
ments which have been made, and which 


are yet to be made; in bearings and 
their lubricants. 
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REPAIR LEAKS 


QUICKLY — PERMANENTLY 


SKINNER-SEAL PIPE JOINT CLAMPS stop 
leaks at joints. Put on under pressure — with- 
out interruption of service. Quick, simple, 
lasting repair. Sizes 1/2" to 24’ incl. in stock. 





SKINNER-SEAL COLLAR LEAK CLAMP —de- 
igned to stop every type of collar leak in 
il and gas lines. Sizes: 2" to 13’ inclusive. 


M.B. SKINNER COMPANY 
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Synthetic Fluid Cracking Catalysts’ 


Efficient utilization of catalysts is a result of effect of particle 


size, unit design, operating conditions, catalyst properties 


C.0. BROWN and R. B. WAINRIGHT* 


T HE cat cracker has come to be the hub 
of the modern oil refinery. Without it, 
the present day motor gasolines would 
be of much lower quality, the reserves 
of crude petroleum would be consider- 
ably less, or the price of high quality 
gasoline would be considerably higher. 

The position of catalytic cracking is 
rather remarkable, even for the refining 
industry, when one considers that the 
process is only sixteen years old, and 
that approximately 90 per cent of the 
capacity has been installed in the last 
10 years. 

In addition to the appreciable num- 
ber of fixed and moving bed type units, 
today we find that there are 88 fluid 
catalytic cracking units operating in the 
United States and Canada, processing 
almost 1,800,000 bbl per day of fresh 
feed. An additional 24 units are under 
construction, and a still larger number 
are in the planning and design stage. 

Right now we are particularly inter- 
terested in the Rocky Mountain region. 
In this important producing and re- 
fining area, we find that there are a total 
of eight fluid crackers now operating. 
In addition, another seven units are 
under construction or in the planning 
stages. 

In view of this scope of activity cen- 
tered on the use of the cat cracker, it 
is presently intended to discuss some of 
the most important factors relating to 
the utilization of fluid cracking catalysts. 


Ranges of Application 


The cat cracker has been given many 
tasks to perform, and it is appropriate 
to mention the general scope of these 
assignments. It is not intended to review 
in this discussion all the reasons for 
varying the application conditions, but 
rather to mention them since they have 
an effect on catalyst usage. 

First of all, with respect to severity 
of reaction, it has been observed that 
cracking operations have been carried 
out at a wide range of conversion levels, 
ranging from 38 per cent by volume to 
as high as 75 per cent by volume, ex- 
pressed on the basis of fresh feed. At 
the same time, the amount of recycle 
has been known to vary from zero up to 
as much as 70 per cent of the fresh 


+Presented at the regional meeting of the 
Western Petroleum Refiners Association, Cas- 
per, Wyoming, September 25 and 26, 1952. 
*American Cyanamid Company. 


feed. Severity of cracking is further 
effected by variation of cracking tem- 
perature, and temperatures from as low 
as 850 deg to as high as 1015 deg have 
been noted. 

The range of application of cat crack- 
ers is extended in refineries where 
more than one cat unit is installed. In 
such cases they have been installed so 
as to operate in both series and parallel 
with respect to oil flow, and in both 
series and parallel with respect to cata- 
lyst flow. The reasons for these arrange- 
ments are somewhat involved, but in 
general the series flow of oil occurs 
where the first cracker operates on a 
very heavy feed stock, and series flow 
of catalyst occurs where the second unit 
operates on an oil stream contaminated 
with heavy metals. 

A further extension of the work done 
by crackers occurs where the feed stock 
is contaminated with substances that 
are considered to have a poisonous ef- 
fect on the catalyst and yet is of great 
enough commercial value to warrant 
processing. Such instances include the 
following contaminants: 

1. Heavy metals 

2. Sulfur 

3. Nitrogen 

In handling such feed stocks, the re- 
finer strives to take special precautions 
to derive the maximum in revenue from 
his operation of the unit. Here we have 
an important factor in catalyst utiliza- 
tion. 

One other important factor relating 
to the scope of application of cracking 
catalyst is the level of market demand. 
Generally, we find today that cat units 
are being pushed for production, and 
as a result the refiner is striving to 
erase bottlenecks, either in or around 
the cracking unit. Under such condi- 
tions it is indeed fortunate that the cat 
cracker has the flexibility that will per- 
mit operation under a wide range of 
conditions. 

Finally, the range of application ex- 
tends to the product distribution. Here 
we find that shifting markets reflect in 
a shift of emphasis on the various pri- 
mary products, such as: 

Cat gasoline 

C, and C, unsaturates 
C,, unsaturates 
Isobutane 

C, and C, saturates 
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6. Diesel fuel 

7. Light fuel oils 

8. Kerosine 

The quality of some of the above 
products is also important. Changing 
octane requirements or cetane limits 
will materially affect the nature of oy 
erations. 


Utilization of Catalysts 

Due to the many ways of looking 
catalyst function and cracking obje¢ 
tives, there are a considerable numbe1 
of ways for expressing the usage o1 
utilization of catalyst. These include the 
following: 

1. Pounds per barrel of fresh feed 

2. Pounds per barrel of total feed 

3. Pounds per barrel of converted 
feed. 

4. Pounds per barrel of gasoline 

5. Pounds per unit weight of coke 
burned. 

6. Per cent of inventory make-up 
each day. 

To illustrate the above methods and 
show the effect of method used in rating 
units with regard to catalyst usage. ex- 





amples of commercial data are shown in 
Table 1. 
TABLE 1 
Value 
Usage definition A B 
Lb/bbl fresh feed... ... 0.43 0.45 
Lb/bbl total feed............. 0.40 0.4 
Lb/bbl converted feed. . . 0.83 0.7 
Lb/bbl cat gasoline. Ra, 1.2 1.0 
Lb/ewt coke burned. . . 2.9 2.4 
l 


Makeup as per cent of inventory 45 1. 


It should be noted that Unit A shows 
better usage of catalyst than Unit B in 
the case of total feed and per cent of 
inventory, and poorer usage in the case 
of coke-burning rate and converted 
feed. Unit C is approximately on a par 
with Unit B in the case of converted 
feed, and far better than Unit B in the 
case of make-up as per cent of inven- 
tory. These comparisons illustrate th 
need for careful definition of catalyst 
usage in keeping with the operating 
objectives and the demands being mad 
on the cracking unit. 


Factors Influencing Catalyst 
Utilization 
Although time will not allow a com 
prehensive treatment of this subject iv 
all phases, several important aspects 
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FIG. 1. Curves showing relationship between particle size and 


catalyst concentration (density). 


have been picked out for discussion. 

First we are concerned with the selec- 
tion of catalyst particle size. This is im- 
portant because of the bearing it has on: 

1. Fluidization and circulation 

2. Bed concentration or density 

De Catalyst losses 

Laboratory experiments have shown 
that relatively narrow, coarse fractions 
of powdered materials exhibit a poor 
fluid action. When gas streams are 
passed upwards through beds contain- 
ing relatively little material finer than 
200 mesh or 74 microns, the desired 
smooth turbulence is seldom observed. 
Instead, a slugging action is found to 
occur, whereby relatively large gas bub- 
bles move relatively large masses of 
powder. This action can be regarded as 
impractical for commercial operation 
due to the relatively inefficient gas-solid 
contacting, the high degree of surging 
in the vessel, and inferred poor flow 
properties which could be expected to 
hinder circulation in transfer lines. 

On the other hand, experiments have 
also been made with relatively fine 
powdered materials. containing on the 
order of 85 per cent less than 40 
microns. With a bed of this material, 
low to moderate gas velocities result in 
channeling, and poor mixing. Higher 
velocities improve this situation, but re- 
sult in excessive carry-over of powder 
from the vessel containing the fluid bed. 
For obvious reasons, one would hesitate 
to suggest’ that such a material be used 
in the commercial equipment with 
which we are concerned. 

Excellent flow properties and gener- 
ally good fluid action are observed when 
portions of narrow coarse and narrow 
fine fractions are mixed together. This 
behavior has been observed for a wide 
range of linear gas velocities, and over 
a considerable range of mixing pro- 
portions. 

In relating the above findings to com- 
mercial experience, it has been neces- 
sary to allow for variations in unit de- 
sign. Thus it is only possible to say that 
the best fluid action for the cracking 
unit will be rendered by a catalyst hav- 
ing an average particle size between 30 
and 90 microns, and that the flow prop- 
erties at the given particle size will 
also depend upon the particle size dis- 
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FIG. 2. Classification of catalyst particle 


size in dense phase and carryover phase. 


tribution centered around the average. 
A study of the operating data will 
usually show if the unit is deficient in 
fines or coarses. 

One other important consideration 
with respect to fluidization and flow in 
the commercial unit is the relationship 
between the equilibrium catalyst in the 
unit and the fresh catalyst added to the 
unit. Recently, it has become more com- 
mon to believe that catalyst utilization 
can be improved by adding to the unit a 
particle size matching the particle size 
of the equilibruim catalyst. This prac- 
tice is generally conceded to result in 
lower mechanical losses from the unit. 
Reports from the field indicate, how- 
ever, that certain units cannot tolerate 
this practice without serious loss of 
fluidization and circulation properties. 

For example, in one recent instance, 
a cat cracker operator changed to a new 
particle size grade having less fines con- 
tent than the previous grade. This 
change resulted in reduced circulation 
rate, and poor performance in the re- 
generator, The latter was interpreted to 
mean efficient contacting of air 
with catalyst. This situation was greatly 
improved by adding a grade of catalyst 
containing more fines. It is significant 
to note that the improvement took place 
without any detectable increase in the 
fines content of the equilibrium cata- 
lyst. From this it was reasoned that the 
fresh catalyst fines functioned as a bed 
lubricant, although they were present 
for only a brief period in the unit. From 
the standpoint of overall operating eco- 
nomy, it was concluded that the better 
operation was obtained when charging 
catalyst having a greater content of 
fines than the equilibrium bed. It might 
also be possible to justify daily and 
regular catalyst additions for units with 
fluidization difficulties, based this 
observation. 

Fines are also applied to the circula- 
ting bed by means of attrition. Gener- 
ally, attrition occurs throughout the 
unit as a result of collisions of particles, 
and takes place in two different ways. 
First of all, outright fracture of a par- 


less 


on 


ticle produces relatively large frag- 
ments. This effect obviously occurs dur- 
ing the rounding off process when 


ground catalyst is charged to the unit. 


It occurs to a lesser extent with particles 
that are rounded. Secondly, there is a 
gradual wearing down of large particles 
through minor chipping at the surface. 
Fines produced by attrition affect cir- 
culation rates and fluidization perform- 
ance just as fines in fresh catalyst do. It 
is true that excessive attrition would 
result in higher catalyst usage. On the 
other hand, excessive attrition resist- 
ance would mean increased erosion of 
equipment, accumulation of older, less 
active catalyst, and possible higher fresh 
fines requirement to maintain satisfac- 
tory circulation. 

It was mentioned before that catalyst 
particle size also has a bearing on cata- 
lyst concentration or bed density. Here 
again, the effect is usually considered 
with respect to average particle size. 
Bed densities are most commonly ex- 
pressed as pounds per cubic foot. Fig. 
1 illustrates the relationship between 
bed concentration and average particle 
diameter under conditions typical of the 
commercial regenerator. It should be 
noted that catalyst concentration is af- 
fected by varying particle density. Gen- 
erally, fluid cracking catalysts are 
limited to the particle density range of 
1.3 to 1.8 grams per cc. Used catalyst 
generally falls near the upper limit of 
this range. Under conditions of con- 
stant particle density which is generally 
the situation in a commercial unit, ac- 
cumulation of coarse material in the 
unit is accompanied by a rise in the 
catalyst concentration. Rising and fall- 
ing bed concentrations are fairly com- 
mon on the list of variations in com- 
mercial operation, and are known to 
affect operating performance. 

Firstly, a number of cracking units 
are subject to load limitations that im- 
pose a ceiling on the weight of catalyst 
that can be carried and circulated in 
the unit. Under such conditions, a 
coarse catalyst occupies a smaller vol- 
ume than a fine catalyst with the result 
that bed heights and contact times are 
limiting factors on the performance and 
capacity of the unit. Even in cases 
where load limitations do not exist, op- 
erators have observed the increased efh- 
ciency of utilization of combustion air, 
which goes hand in hand with higher 
bed levels in the regenerator and have, 
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FIG. 3. Curve showing critical point in the linear velocity- 


catalyst carryover relationship. 


therefore, adjusted the equilibrium par- 
ticle size to give minimum catalyst con- 
centration and maximum bed height 
consistent with reasonable catalyst loss. 

Before leaving the subject of bed con- 
centration, it should be mentioned that 
certain operators have observed an ef- 
fect of concentration on stripping eff- 
ciency. It is difficult to generalize in this 
case since the stripper designs are sub- 
ject to wide variation. Most strippers op- 
erate at peak efficiency, however, when 
there is a maximum amount of mixing 
and turbulence between the steam vapors 
and the catalyst particles. In addition, a 
certain minimum steam rate is required 
in order to obtain optimum stripping 
performance. In such cases, if the aver- 
age particle size is too small, the bed 
concentration in the stripping section 
may not be sufficient to maintain the 
desired rate of flow against the rising 
current of steam. Correcting this condi- 
tion by decreasing the flow of steam may 
at times result in excessive carry-over of 
hydrocarbons to the regenerator, result- 
ing in an extra burning load and possi- 
bly a reduced capacity. If this is true, 
the alternate solution would be increas- 
ing the average particle size of the cata- 
lyst so as to increase the bed concentra- 
tion and avoid cutting back on the 
volume of stripping steam. This being 
the case, a cat cracker operator may 
find himself required to pick up an 
average particle size giving him a regen- 
erator catalyst concentration something 
greater than he would like to have in 
order to obtain his best operation 
through a certain minimum concentra- 
tion in the stripping section. 

Other conditions that are related to 
average particle size by way of catalyst 
concentration are slide valve erosion, 
transfer line erosion, and equipment vi- 
bration. All of these effects can be in- 
creased if the catalyst particle size is 
too great. 

Recognizing the harmful effects of ac- 
cumulated coarse material in their 
cracking units, certain refiners have de- 
veloped or adopted ways and means of 
removing from the unit inventory the 
excessively coarse or excessively dense 
and coarse catalyst particles. In order 
to accomplish this, the usual scheme is 
to withdraw a continuous or intermit- 
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tent stream of regenerated catalyst from 
the unit and pass it through a classifier. 
The fine or light stream from the classi- 
fier is returned to the unit while the 
coarse or heavy fraction is discarded. 
Use of the tabling method for this ap- 
plication has been described in the 
literature.* 

It is now well to discuss particle size 
as it is related to catalyst loss. It is im- 
portant to realize at the start that this 
subject is rather complex and certainly 
not completely understood at this time. 

One of the first things that was ob- 
served in studies of fluid bed operations 
was that a fluidized bed will remain rela- 
tively intact in a gas stream whose linear 
velocity and viscosity are such that, ac- 
cording to Stokes Law, almost any in- 
dividual catalyst particle would be car- 
ried out of the vessel by the stream of 
gas. It was, therefore, apparent that 
some other factors were controlling the 
disposition of the catalyst particles. At 
the present time this phenomenon has 
not yet been explained to the satisfac- 
tion of many, and it is perhaps best to 
say that the particles in a fluidized bed 
tend to behave as aggregates. 

The effects of particle size on catalyst 
losses are several in number, especially 
if one takes into account some of the 
indirect effects. 

For one thing, a lower average par- 
ticle size results in a lower bed concen- 
tration, as previously mentioned. This 
has the effect of increasing the bed 
height and frequently contributes to bet- 
ter contacting efficiency between gas 
and catalyst. Disengaging height, how- 
ever, is reduced as the dense phase rises, 
and the result may be an increase in 
cyclone loading. One commonly hears 
of a critical minimum disengaging height 
of 15 ft, and one would thus anticipate 
a rise in cyclone loading, and possibly 
losses, accompanying decreasing cata- 
lyst particle size in a bed whose disen- 
gaging height is in the vicinity of 15 ft. 

It has on occasion been found in com- 
mercial practice that catalyst losses 
were reduced through the addition of 
finer catalyst to the unit. While it is pos- 
sible that other factors were contribut- 
ing, there is a really simple explanation 
for this occurrence. Laboratory fluidiza- 
tion experiments are again called to 
mind, and one remembers the excessive 


slugging or surging action of a coarse 
catalyst bed. At irregular intervals, the 
surface of the dense phase is lifted high 
into the gas stream by large bubbles, 
and when the bubbles break through 
there is a mild explosion due to the 
built-up pressure. Addition of catalyst 
fines to the bed corrects this bouncing 
action, and causes a smoother flow of 
smaller gas bubbles through the bed. At 
the same time, the dense phase surface 
moves up and down far less than before, 
and gas velocities and pressure likewise 
vary far less than during the slugging 
period. Thus it is entirely logical to sur- 
mise that when commercial catalyst 
beds are suffering from a lack of fine 
catalyst, the fluidization can be improved 
and the entrainment losses can be re- 
duced by adding finer catalyst. 

Normally, one might conclude that 
the commercial regenerator bed is well 
fluidized, and has a satisfactory particle 
size distribution. One then inquires as 
to the tendency for loss of fines from 
the bed, through elutriation. Some data 
on fines content of dense phase versus 
fines content of dilute phase are avail- 
able as shown in Fig. 2, showing that 
there is a definite classifying action here. 
In cases where the equilibrium circulat- 
ing catalyst consisted of approximately 
20 per cent minus 20 microns and 50 per 
cent plus 40 microns, the catalyst enter- 
ing the cyclones contained about half as 
much plus 40 microns and twice as much 
minus 20 microns. 

As cyclone equipment characteristi- 
cally shows decreasing efficiency with 
decreasing particle diameter, the cy- 
clones represent a second classification 
step. A further step is involved in the 
case of units equipped with Cottrell 
precipitators, where the efficiency of col- 
lection will decrease with rising dust 
loading under constant gas flow condi- 
tions. 

Assuming that a unit is fluidizing 
*properly, catalyst losses will definitely 
relate back to the particle size distribu- 
tion of fresh catalyst, but the approxi- 
mate nature of this relationship can only 
be constructed from data collected at 
the unit which includes the efficiency of 
the catalyst recovery equipment, the rate 
of gas flow, and the disengaging height. 

Before leaving the subject, attention 
should be drawn to the fact that high 
carbon content gives rise to increased 
entrainment. If we support the theory 
of aggregation in order to explain why 
Stokes Law does not apply to particles 
in a fluid bed, it is possible that coke 
deposits have something to do with the 
cohering tendency of fine particles in 
the regenerator. In any case, there is 
evidence to show that recovered fines 
and flue gas samples contain consider- 
ably more carbon than the beds from 
which they have escaped, and that there 
is a carbon ceiling for regenerated cata- 
lyst, which is related to entrainment. 

In reviewing the above discussion on 
the relationship of particle size to utili- 
zation, it is well to recognize that the 
cat cracking operator must consider the 
magnitude of several different effects be- 
fore he is able to arrive at the optimum 
distribution for his particular unit. This 
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This Lectrodryer is DRYing propane 
to a low dewpoint at high pressure. 
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You pay so little 
for 
LECTRODRYER’S 











Lectrodryer engineers are veterans at 
this DRYing business. They started 
DRYing air, gases and organic liquids 
when a processor had to design, build 
and gamble on the effectiveness of his 
own drier. Today the knowledge ou 
men have gained throughout the years 
on jobs in every industry all over the 
world, is at your command without 
extra cost. 


No need for you to have the bother 
extra expense and delay which so often 
develop in building a new product. 
Lectrodryers are as standard as motors; 








a type and size for every service. 


Let Lectrodryer advise you on a 
dryer when the job is still on the draw 
ing board. You may save at several 
points by using standard equipment. 
And, when the Lectrodryer gets on 
stream, you know it’s going to work. 


For DRYing help, write Pittsburgh 
Lectrodryer Corporation, 334 32nd 
Street, Pittsburgh 30, Pennsylvania 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
In France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 
In Belgium: S. A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege 


ECTRODRYE 
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optimum distribution will frequently be 
a compromise. 

Another major consideration related 
to the utilization of catalyst is the set 
of operating conditions under which the 
catalyst is used. These are rather nu- 
merous, and it will be necessary to men- 
tion only some of them briefly. 

Cracking through-put has an influence 
for several reasons. Among them is the 
fact that higher through-puts mean 
higher linear velocities in the reactor 
and regenerator. Along this line it is 
well to mention that there is a critical 
point or break point in the curve relat- 
ing catalyst carry-over to linear velocity. 
Generally this curve shows that a con- 
stant quantity of catalyst is carried by 
each cubic foot of gas up to the critical 
point. Beyond the critical point each 
cubic foot of gas will carry an increas- 
ing quantity of catalyst, as shown in 
Fig. 3. Also to be mentioned is the fact 
that increased through-puts sometimes 
involve the inclusion of less desirable 
components in the catalytic feed stock. 
If this gives rise to increased contami- 
nation in the overall feed stock. catalyst 
utilization is likely to be affected. When 
higher through-puts involve greater 
linear velocities in the transfer lines, one 
should anticipate both increased erosion 
of equipment and increased production 
of fines due to attrition. 

A second operating factor related to 
catalyst utiliziation is control of vessel 
pressures. Some instances have been 
observed where erosion of restriction 
orifices used to control the pressure in 
the regenerator have resulted in de- 
creased regenerator pressure at the 
same combustion load. When this hap- 
pened, it was noted that the higher 
linear velocities resulted in greater cata- 
lyst losses. High catalyst losses have 
also been known to result from excessive 
use of spray water in the regenerator, 
resulting in increased linear velocity. 

An additional factor in operations af- 
fecting usage is the performance of 
feed preparation equipment. Faulty op- 
erations resulting in inclusion of heavy 
metal contaminants through entrain- 
ment or other means will reflect in poor 
yield structure. 

There can be no doubt but what the 
frequency and severity of after-burning 
will have an effect on catalyst utiliza- 
tion. This effect could be two-fold. in- 
directly through damage to the catalyst 
recovery equipment, and directly 
through thermal deactivation of the 
catalyst. 

Another factor in operations affecting 
catalyst utilization is the rate at which 
catalyst is added to the unit. Although 
there is still considerable controversy 
as to the best way to accomplish cata- 
lyst additions, it is almost generally be- 
lieved that continuous or relatively con- 
tinuous addition is preferable to slug- 
ging the unit with a large quantity of 
catalyst in a brief time. 

Some units that are not equipped 
with preheaters have found themselves 
limited in their ability to carry suf- 
ficient heat to the reactors. In such cases, 
resort has been made to the use of torch 
oil in the regenerator in order to pro- 


C-42 


duce an extra amount of heat. This pro- 
cedure demands the exercise of caution 
in order that contaminants present in 
the torch oil will not deactivate the cata- 
lyst or affect its selectivity. 

Good insurance for optimum catalyst 
utilization is also available to the cat 
cracker operator through a_ periodic 
check on the nature of his equilibrium 
catalyst, and the composition of the 
feed stock. Careful attention through 
routine check can sometimes head off 
serious trouble. 

The third major category from which 
some effect on catalyst utilization can 
result is the field of catalyst manufac- 
ture. Although there is a tendency to 
regard silica alumina cracking catalyst 
as a rather simple chemical product, 
those who are familiar with catalyst de- 
velopment and manufacture readily ap- 
preciate that control of quality involves 
a complex interplay of physical and 
chemical effects. 

In the first place, application studies 
in the commercial cracking unit require 
that the finished catalyst have a maxi- 
mum of chemical purity. This means 
the exclusion of alkali metals, iron, sul- 
fur, and the so-called heavy metals. The 
effects of these impurities are generally 
known to the industry. 

It is also essential to the optimum 
performance of catalyst that a proper 
pore structure be incorporated.? Cata- 
lytic activity defined by relative space 
velocity for a given conversion is usually 
proportional to surface area. Higher 
pore volume for a given surface area 
would be expected to give higher cata- 
lyst stability because of greater resist- 
ance to sintering. Large pore diameters 
would be expected to favor increased 
ease of regeneration, due to the ease 
with which gases can enter and leave 
the catalyst pores. It is also reasonable 
to expect that large hydrocarbon mole- 
cules would have difficulty in penetrat- 
ing low pore diameter catalysts, which 
would lead to greater dry gas yields 
through selective cracking of the lighter 
molecules. It has also been demon- 
strated that the pore volume of the cata- 
lyst has an influence on stability. This 
is evidenced by steam stability tests on 
catalysts with varying pore volumes. 
These tests have shown an increase in 
steam stability accompanying an in- 
crease in pore volume. The attrition re- 
sistance of catalyst is inversely related 
to pore volume. Whereas greater attri- 
tion resistance has been observed to re- 
sult in greater erosion and a deficiency 
of fines in a circulating catalyst bed, 
insufficient attrition resistance can re- 
sult in high catalyst losses. Therefore, 
there are several reasons requiring the 
catalyst manufacturer to operate under 
carefully maintained conditions so as to 
keep steady control over the pore struc- 
ture of the catalyst. 

Since catalyst particle size plays such 
an important role in the successful op- 
eration of a cat cracker, the manufac- 
turer of catalyst must exercise good con- 
trol over the particle size of his produc- 
tion. Shipments of the same particle size 
grade must remain uniform over long 
and short periods of time in order that 


the customer might be assured uniform 
performance of the FCC unit. 

In viewing catalyst properties, there. 
fore, one recognizes the responsibility 
of the supplier to provide a uniform, 
high-quality product to the cat cracker 
operator. 

A fourth important factor in catalyst 
utilization is unit design. During the 
development of the fluid catalytic crack- 
ing process from 1939 to the present 
day, a great many modifications in plant 
designs have been carried out with the 
objective of reducing initial investment, 
simplifying operations, and reducing 
maintenance problems. These design 
changes have been made possible by the 
elimination of some equipment, a re- 
duction in safety factors that were found 
by experiment to be unnecessary. and 
recognition of the importance of cata- 
lyst properties, especially particle size 
distribution, on plant design. Though 
the designs of modern units do not re- 
semble the original fluid unit in many 
respects, the basic principles are still 
the same and the major changes have 
been simplifications toward reduction 
of initial investment and operating costs. 
The major problems of proper fluidiza- 
tion and of catalyst recovery are the 
same in the old and the new designs. 

The first of the wartime FCC units 
had the circulating catalyst entering 
the bottom of the reactor and the re- 
generator and leaving with the overhead 
gases. The recovery system consisted of 
three stages of cyclone separators in the 
overhead lines leaving both vessels, and 
a Cottrell precipitator on the flue gases 
leaving the system. It was next found 
that if the reaction vessels were designed 
for low superficial gas velocities, and if 
sufficient disengaging height was pro- 
vided above the fluid bed, a large por- 
tion of the catalyst could be recovered 
by hindered settling, permitting the 
elimination of two stages of cyclones. 
The regenerator was elevated and the 
reactor placed below the regenerator. 
In this manner it was possible to oper- 
ate the regenerator at lower pressures. 
The catalyst recovery equipment in this 
design consisted of a single stage of 
cyclones in both reactor and regener- 
ator with a Cottrell on the flue gases. On 
the oil side, the catalyst was scrubbed 
out by a circulating oil system. Later. 
design improved to the point where it 
was possible to balance the pressures 
on the reactor and the regenerator, and 
both vessels could be supported at the 
same level, permitting a marked saving 
in structural steel and piping costs. 
Pressurized regenerators improved cata- 
lyst recovery to the point where Cottrell 
precipitators were no longer required if 
two stage of cyclone separators were 
used. 

The sum of the above modifications 
led to the design of a new type of FCC 
unit, generally called the single tower 
type, most aptly suited for units with 
capacities of 12,000 bbl per day and be- 
low. The ultimate in this latter type of 
design incorporates the regenerator and 
reactor as an integral part with internal 
standpipes and carrier lines. Two stages 
of cyclones are mounted internally in 
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the regenerator and there is no need for 
a Cottrell precipitator. The theory be- 
hind this design is to realize some sav- 
ing in vessel diameter and structure 
weight partly by increasing the super- 
ficial gas velocity without any appre- 
ciable increase in catalyst loss. This 
step was taken after the equipment de- 
signers had recognized the control of 
catalyst characteristics that had come 
about in recent years. 


It might be thought that a further 
simplification could be realized by em- 
ploying only hindered settling and a 
single stage of cyclones. A certain 
amount of fines, however, are required 
in the system to maintain good fluidiza- 
tion characteristics, and for the most 
part experience to date has shown that 
a single stage will not recover sufficient 
of the finer catalyst particles. From this, 
it would appear that all future catalytic 
cracking units will probably employ 
hindered settling followed by two stages 
of cyclone separators, although one or 
two single stage installations are now 
in operation. 

It is unlikely that any fluid catalytic 
cracking units will be designed for com- 
plete catalyst recovery since the catalyst 
cost savings would not justify the more 
expensive catalyst recovery equipment. 
Furthermore, in the catalytic cracking 
process it is normally necessary to have 
some make-up of fresh catalyst in order 
to maintain catalyst activity and selec- 
tivity at the proper level. However, if 
new catalysts with price tags signifi- 
cantly above the present levels should 
be developed, a more complete recovery 
system could probably be justified even 
on the basis of an upset condition. 


Conclusions 


It has been observed that fluid crack- 
ing catalyst applications cover a wide 
range of conditions, and that relative 
utilization or usage figures must be in- 
terpreted accordingly. 


Discussion has also centered on vari- 
ous other factors related to catalyst 
utilization and it is concluded that eff- 
cient utilization is accomplished as a re- 
sult of the combined effects of: 


(1) catalyst particle size 
(2) operating conditions 
(3) catalyst properties 
(4) unit design 


As normally the catalyst properties 
are maintained as constants, the third 
factor is not so much in the category of 
a variable as the other items. Catalyst 
will enter the picture as a variable when- 
ever improvements in formulation are 
realized. 

It is safe to predict that greater utiliza- 
tion of catalyst will result in the future 
from the combined efforts of all con- 
cerned. 
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Here's important news for 
insurance underwriters; build- 
ing owners; safety, maintenance and 
planning engineers. 


Now, with new— more effhi- 
cient “Automatic” SPRAY Sprinklers, it is possible 
to obtain substantially improved fire protection af no 
extra cost. Leading insurance organizations consider them 
superior to conventional approved sprinklers. They are sug- 

gested for use on all new construction, and can easily be inter- 

changed with obsolete devices on old style systems without 
| expensive piping rearrangement. 


In short, absolute fire safety 
| with “Automatic” SPRAY Sprinklers is worth far more 
| than it costs. It’s a long-lasting value that knows no measure. 


Better get the facts on 
**Automatic’’ SPRAY Sprinklers, the most important advance- 
ment of the century in the science of fire protection. Fil! out 
| and mail the coupon below for illustrative literature. 


" ase "AUTOMATIC" SPRINKLER CORPORATION 
j OF AMERICA 
J} DEPT. H Youngstown I, Ohio 









r SEND US BULLETIN 69, 

. i "AUTOMATIC" SPRAY SPRINKLERS. 
| CORPORATION OF AMERICA PIT a ee wt 
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YOUNGSTOWN, OHIO 
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~ WESTON | 
all-metal THERMOMETERS 


Although WESTON provides sensing elements of 
various forms for special applications, the element 
in all standard WESTON Industrial Thermometers 
is a multiple helix as illustrated above. Why the 
more costly multiple, instead of the single, helix? 
Just one reason. WESTON’s twenty years experience 
producing bi-metal thermometers for industry has 
furnished convincing proof that the shorter, non- 
sagging multiple helix provides better accuracy, 
over longer periods. And while it provides other 
advantages, the one thing most thermometer buy- 
ers demand is long-term dependability. You get it, 
in extra measure, in WESTON Thermometers with 
multiple helix. WESTON Electrical Instrument 
\Corp., 614 Frelinghuysen Ave., Newark 5, N. J. 
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Plant Aid 








Automatic Boiler 
Chemical Injector* 
L. L. POTTHOFF and SAM SUMMERS§ 


It has been proved that boiler water. 
treating chemicals should be added at 
intervals less than once each 8 hours or 
24-hour shift as the treatment is more 
effective. By taking a piece of 16 in. pipe 
and 2 welding caps and constructing the 








Automatic injector for water-treating 
chemicals 


tank of approximately 75 gal capacity, 
which, in our case, will hold enough 
chemical for 7 days treatment for 12 
boilers, and a 7-day Macnick clock 
equipped with a disc notched once for 
each 30 min and an old discarded Han- 
lon-Waters pilot, we were able to con- 
struct a completely automatic chemical 
injector. At 27-min intervals the disc, 
which is attached to the clock, will re- 
lease the air on the pilot, thus opening 
the motor valve and letting the chemical 
enter the hot well from which the boiler 
feed pump takes suction. In our case 
there is approximately 6 lb pressure on 
the boiler hot well. We carry approxi- 
mately 8 lb pressure on the chemical 
tank. The motor valve is in an open po- 
sition for approximately 3 min each 30 
min; however, this time can be adjusted 
as needed by moving the clock away 
from the pilot a short distance, thus any 
amount of chemical can be added as is 
required. The tank is equipped with a 
gage glass, and the tank has been cali- 
brated in order that the correct amount 
of chemicals can be added each day. 
This device has been in operation at 
this plant for approximately 1 year and 
has required little or no attention except 
that once each 7 days the tank requires 
filling with chemicals. The whole device 
was constructed of surplus equipment 
we had on hand except for the Macnick 
clock. The entire cost for constructing 
the device was very small. This type in- 
jector can be used anywhere in any 
plant where chemicals are injected. 


Texas. 


THE PETROLEUM ENGINEER, Reference Annual, 1953 














*Class B, second prize, NGAA Kinks Contest. 
§Warren Petroleum Corporation, Gladewater, 
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Series 1900—a 6” to 10”x18” 
duplex piston type pump for 
suction service on large capacity 
gravity linesand for low-pressure, 
large-volume transfer service. 


















NUMBER FOUR IN A SERIES OF PAINTINGS OF FIELD OPERATIONS BY JAMES MINNICKS FOR BARRETT DIVISION 


cold facts ... hot solution 


Applied hot, coal-tar enamels are the lasting an- 
swer to the problems of protecting steel pipe. 
Properly prepared, properly applied — coal-tar 
protective coatings provide the long-lasting pro- 
tection pipeline planners have a right to expect. 
That’s why it pays to specify BARRETT. You get 
the best coal-tar coatings ever made, plus the serv- 
ices and application supervision of Barrett’s Tech- 
nical Service Group. 

Barrett Advisors assist you in the planning 
stage. You are assured that your pipeline invest- 
ment will receive the best protection at lowest cost. 
Barrett Service Representatives follow through at 
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the pipeline site... checking, advising and super- 
vising applications until the pipe is safely under- 
ground. 


Feel free to use Barrett’s Technical Service 
Group at any time. For more detailed information 
contact Barrett. There is no cost or obligation. 


BARRETT DIVISION 


lied Allied Chemical & Dye Corporation 
om 40 Rector Street, New York 6, N.Y. 
in Canada 
The Barrett Company, Ltd., 555! St. Hubert Street, Montreal, Que 
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FIG. 1. Typical electronic control system. 
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Electronic Controls for 
Product Terminals* 


System developed that simplifies and 


reduces cost of method previously in use 


CURTIS H. SCRUGGS 


For several years, especially since it 
has become necessary to move products 
from pipe line terminals by transport 
trucks, there has been a need for a more 
flexible and economical means of con- 
trol of electrically operated loading 
equipment. 

When it became necessary to load 


_ products from several, sometimes widely 


separated, points the conventional five- 
wire 110-v control system was used. 
Use of this system required all “start” 
stations to be connected in parallel and 
all “stop” stations in series. The end 
result of this was that exceptionally 
long runs of a great number of control 
wires in a network of 114 and 11/-in. 
conduit had to be installed between the 
several control points and the motor 
starting gear. Additionally, a separate 
interposing relay, per control point, was 
necessary in the motor starter so that 
individual control and supervision would 
be possible at each control point with- 
out affecting loading operations at other 
points. It is easy to see that as additions 
were made to loading facilities the con- 
ventional control system became so com- 


*Presented before American Petroleum Insti- 
tute, Division of Transportation, Products Pipe 
Line Technology Conference, Kansas City, Mis- 
souri, April 20-22, 1953. 





plicated and expensive that a better sys- 
tem was necessary. 

After considerable search it appeared 
that nothing was being offered that was 
a satisfactory solution to the problem so 
a study was made of the possibility of 
developing an electronic control system. 
Several designs were considered and a 
number of trial models made before it 
was decided that the system presently 
employed met all requirements of a safe, 
satisfactory, and economical system. 


Electronic Control System 

Fig. 1 is a diagram of a typical in- 
stallation of this electronic equipment 
arranged for control of valves and pumps 
used in the loading of petroleum prod- 
ucts at a pipe line terminal. 

The units of this system are the re- 
mote control and indicating unit and its 
companion the motor control unit. They 
are of the plug-in type and are assem- 
bled on frames 314-in. wide, 614-in. 
high, and 9%%-in. deep with switches. 
indicating lamps, and nameplate data 
mounted on front panels. In loading 
racks and office buildings, remote con- 
trol and indicating units are mounted 
six to a panel in a cabinet that also pro- 
vides space for spare units and pressur- 
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izing equipment for installations iy 
hazardous areas. Motor contro! units ar 
mounted four to a panel in motor con 
trol centers and, as required on switch 
racks, in weather -tight or explosion 
proof boxes. The remote contro! and in 
dicating units are connected ‘to th 
motor control units in groups of six by a 
single coaxial cable. The sensitivity of 
the units permits as many of the remot: 
control and indicating units as would bé 
normally desired, to be connected in 
parallel for equipment control from 
several locations where separate contro! 
is desired from close by locations, such 
as adjacent to loading rack spots, only 
the indicating lamps and control switches 
are necessary. These are installed in 
groups of six in explosion-proof housings 
and are referred to as remote-remoté 
units. A single channel for control of 
one piece of electrically operated equip 
ment requires the installation of a 
matched pair of electronic control units 

One of the pair, the remote control 
and indicating unit, initiates the opera 
tion of the controlled equipment, ré 
ceives the supervisory signal, and indi 
cates the equipment position. This unit 
(Fig. 2) is composed of four integral 
parts: Power supply, transmitter, re 
ceiver, and control. The power is sup 
plied by a 5Y3 rectifier and a trans 
former connected in the conventional 
manner. The transmitter has an oscilla 
tor, which is one triode section of a 
6SN7 vacuum tube and an amplifier that 
is the second triode section of the sam 
tube. The receiver is an amplifier that 
is a 6SJ7 vacuum tube with a two se 
tion band pass filter on its input. The 
control is a rectifier, which is a diodé 
connected section of a 6SN7 vacuum 
tube. The rectified voltage is used fo1 
grid bias on the second section of this 
tube to control a relay, which is used to 
complete a function. 

The second of the pair, the motor con 
trol unit, performs the desired equip 
ment function and passes supervisory 
information back to the point of con- 
trol. This unit (Fig. 3) has exactly the 
same functional parts as the remote con 
trol and indicating, unit. The differenc« 
between the two is reverse frequency 
of their transmitter and receiver sex 
tions. In the transmitter sections, th 
transmitting frequencies are determined 
by the inductance/capacitance constants 
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FIG. 2. Remote control and indicating unit. 


in the oscillator circuit. The band pass 
filters on the receiver inputs will accept 
only the frequency for which they are 
tuned. 

The interconnecting medium, used in 
the installation of the system, is RG-8/u 
coaxial cable. It would be practical to 
design the system so that at least 16 
separate control channels can be con- 
nected to one cable, but, because of the 
location of controlled equipment and 
the liability of system damage interrup- 
ting service continuity, only six control 
channels and one spare channel are 
presently used. The frequency assign- 
ments of these channels are tabulated 
below: 


R. C. & I. unit M. C. unit . 


Channel TX RX TX RX 
1 10.00 ke 15.44 ke*” 15.44 ke "10.00 ke 
2 10.64 16.43 -4-16.43 10.64 
3 11.32 17.48 17.48 11.32 
4 12.05 18.60 18.60 12.05 
5 12.82 19.79 19.79 12.82 
6 13.64 21.05 21.05 13.64 
Spare 14.51 22.40 22.40 14.51 


The amplitude of the transmitted sig- 
nals is approximately 2.5 v and the 
coaxial line attenuation, in the 10 to 20 
ke frequency range, is about 1 db per 
mile. The receivers will operate satisfac- 
torily with an 0.2 v input, which makes 
the maximum operating distance, with- 
out repeaters, about 20 miles. 


Operation 


When it is necessary to start a pump 
or to open a valve served by this sys- 
tem, the switch S1 in the remote con- 
trol and indicating unit, shown in 
schematic in Fig. 2. is momentarily 
closed. This energizes oscillator/ampli- 
fier VT1 at a frequency Fl, that is 
sent through the coaxial cable to the 
input band pass filter T6 and T7 of the 
motor control unit, shown in schematic 
in Fig. 3, and to the same filter sections 
of all other motor control units con- 
nected to the same coaxial cable. The 
filter in this unit alone is tuned to fre- 
quency Fl and will pass the signal 
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through amplifier VT5 to the diode con- 
nected section of VT6. The rectified 
voltage from this ‘section ‘is impressed 
upon the grid of the VT6 triode section 
causing current to flow in the tube. 
thereby closing relay RY2, which is in 
the plate circuit. The closing of relay 
RY2 reverses an impulse type relay in 
the motor starter circuit to close the 
motor starter. A second momentary 
operation of switch S1 will in the same 
manner again reverse the impulse relay. 
which will allow the motor starter to re- 
store to normal. In the event that the 
controlled equipment is a motorized 
valve operator the first sequence will 
open the valve and the second sequence 
will cause it to be closed. 

Auxiliary contacts in the motor 
starter or limit switch contacts in the 
valve operator are the initiating device 
for supervisory indication at the control 
station. When such a contact is closed, 
it energizes the  oscillator/amplifier 
VT7 at a frequency F2, which is sent 
through the coaxial cable to the input 
band pass filter T3 and T4 of the re- 
mote control and indicating unit and to 
the same filter sections of all other units 
on the same coaxial cable. The filter in 
this unit being the only one tuned to 
accept frequency F2 will pass the sig- 
nal through amplifier VT2 to the diode- 
connected section of VT3. The rectified 
voltage from this section is impressed 
upon the grid of the triode section of 
the same tube causing current to flow 
and operate relay RY1. The operation of 
relay RY1 closes a circuit to the super- 
visory lamps to indicate the position of 
the equipment under control. These 
lamps are connected in parallel to pro- 
vide burnout protection and are sup- 
plied in different colored jewels to in- 
dicate the type of equipment under con- 
trol. Auxiliary supervisory contacts are 
so arranged that when a motor is idle 
or a valve is closed, the indicating lamps 
will be lighted continuously. When the 
equipment is in its operated position. 


























FIG. 3. Motor control unit. 


the supervisory contacts are closed in 
series with a motor-driven interrupter 
that flashes the lamps 20 times per 
minute. 


Economics 

The present installations of electronic 
control equipment were made on a basis 
of simplicity. flexibility, reliability, 
and economy. 

Simplicity and flexibility were a pri- 
mary consideration in the equipment 
design and reliability was proved in two 
trial installations that operated satis- 
factorily through a one-year “shake- 
down” period. 

If the system considered for in- 
-tallation on purely an economic basis, a 
separate study must be made of each 
application. The equipment cost is 
naturally much more than the cost of 
conventional push button and indicating 
lamp stations, but the low cost of plac- 
ing coaxial cable soon makes the elec- 
tronic control system the more attrac- 
tive. Figures for use in making such 
studies should include base sections at 
$95.85 each, six unit additional panels 
complete at $94 each, four unit control 
center panels at $44, remote control 
and indicating units and motor control 
units at $85 each and RG 8/u coaxial 
cable at $90 per 1000 ft. Explosion- 
proof remote-remote units will cost 
$295 complete with lamps and switches, 
but it must be remembered that they can 
be installed in place of a complete con- 
trol cabinet. 


Is 


Conclusion 


More than 800 separate control 
channels have now been installed at 14 
products pipe line terminals. Most of 
these have been in operation for two 
years or more, and except for a very few 
minor changes for operating and main- 
tenance improvement, are in service just 
as they were installed and are giving the 
safe, satisfactory, and economic service 
for which they were designed. * * * 
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FIG. 1. Compressor cylinder assembly. 
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FIG. 2. Compressor cylinder fatigue test set-up. 


Full Scale Fatigue Testing 


Of Compressor Cylinders’ 


Designs of high pressure cylinders incorporating high strength 


cast irons are proved suitable prior to placing in service 


Abstract 


Present needs for higher pressure 
compressor cylinders for natural gas 
pipe lines introduce complexities of de- 
sign and manufacture. Through full 
scale fatigue testing, designs incorpo- 
rating high strength cast irons are 
proved suitable at considerable saving 
to the user. Comparison of the fatigue 
test failure of the design to the fatigue 
strength of the material used indicates 
the maximum safe working pressures 
permissible for various suction pres- 
sures. In this manner a new design is 
evaluated, eliminating the risks involved 
in former practice where field service 
was the only criterion of performance. 


Tu increasing demand for gas fuel 
throughout the country produces an 
ever expanding program for the many 
pipe line systems transporting natural 
gas from producing areas to the mar- 
ket. Pipe line capacities are being in- 
creased by both larger and _ higher 
strength pipe for the newer lines. The 
larger capacities and higher pressures 
require many large compressor engines 
to pump the gas through the lines. These 


_+Presented at the Petroleum Mechanical En- 
gineering Conference, Kansas City, Missouri— 
September 22-24, 1952, of The American Society 
of Mechanical Engineers. 

*Chief engineer’s assistant, The Cooper- 
Bessemer Corporation, Mount Vernon, Ohio. 
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demands present a challenge to engine 
and compressor manufacturers in the 
design of suitable reciprocating com- 
pressor cylinders to be direct-driven by 
these large gas engines. 

Not too many years ago a pipe line 
system with compressors discharging at 
500 psi and a compression ratio of about 
2.5 was considered to be a high pressure 
system. Yet it was possible to design, 
conservatively, suitable compressor cyl- 
inders using gray iron castings that 
withstood these pressures for years with- 
out failure. The art in this field became 
well established, and perhaps a large 
measure of the success was found in the 
use of generous wall thicknesses based 
on prior experience. Occasional weak- 
nesses were overcome by “beefing up” 
the design where necessary. 

As pipe line pressures increased we 
suddenly reached a pressure level where 
most of us felt that the solution lay in 
the use of steel castings. Designers could 
not use heavier walls and still provide 
ample valve area and gas passage area 
to keep work losses to a minimum. 
Therefore cast steel was adopted for 
many designs. 

Many of the multi-valved compressor 
cylinders for higher capacities and 
higher pressures introduced difficulties 
in producing sound steel castings be- 
cause of the complexity of the structure 
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required for functional purposes 

cost of producing cast steel cylinder 
approximately twice that of cast 
cylinders, resulting in higher cost t 
user. Today procurement is added to the 
problem because the defense pro 

has taxed to capacity the available stee! 
foundries’ production. In spite of 
problems commercial acceptance of 
iron cylinders seems to fall short of 1 
pressure levels required to supply 
demand for gas. The precedent of u 
cast steel seems firmly entrenched 

This challenged manufacturers t¢ 
better engineering and better sellin 
the high strength cast irons, which ! 
been developed in the last decade, a 
most efficient material for compre 
cylinders. 

The designs needed for pumping 
volumes at high pressures and fairly 
pressure ratios become complex 
tures. It is necessary to provide 
valving, means for unloading for vat 
ing pressure conditions, and amp| 
and discharge passages. The 
strength specification cast irons 
readily poured into such shapes wh« 
casting in steel is difficult and expe: 

Stress calculations for such 
structures require so many assumption 
and provoke many opinions as to whic! 
fundamental theories best fit the p 


lem that designers must choose ! 
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investigating newer mathematical ap- 
proaches or test-proving the designs. 
Test-proving produces valuable facts 
concerning design strength and more 
convincing sales data. 

The convenient resistance wire type 
strain gage is a valuable and well-known 
tool that tells the engineer the actual 
stresses occurring in the various parts 
of a structure. The engineer is able to 
compare such measured stresses with 
the known strength of the material used. 
In many studies he determines the 


FIG. 4. Typical cycling pressure diagram. 


strength of the material by using test 
bars actually cut out of the castings 
after the strain gage measurements have 
been completed. Through the use of re- 
sistance wire strain gages much of the 
guess-work has been removed from many 
problems of design. The use of strain 
gages is often limited because of the 
uncertainty of strain measurement on 
small radius fillets and sharp corners. 
Even the smallest gages are too large 
to indicate the real stress occurring in 
such areas. 


The real proof of performance can be 
obtained by actually testing full scale 
designs under extreme service conui- 
tions, accelerating such tests as much 
as possible. Such testing is expensive, 
and careful judgment must be made to 
obtain the desired results with a mini- 
mum number of tests. 

This paper presents the investigation 
carried out in fatigue testing one com- 
pressor cylinder design that is in the 
middle of a design line having close 
similarity throughout its entire range. 
A longitudinal section of the cylinder 
is shown in Fig. 1. It is difficult to show 
the complexity of the cylinder head 
castings in a single view. Some of the 
casting details show better on the photos 
of the failure presented later. 

A motor-driven reciprocating single- 
acting plunger pump of 4-in. bore and 
4-in. stroke running at 400 rpm was 
used to apply a cycling pressure load 
to the cylinder interior using fuel oil as 
the liquid. The discharge valve cham- 
bers and the discharge passage of the 
compressor cylinder were simultan- 
eously subjected to a static pressure 
equal to the maximum pressure occur- 
ring within the cylinder. Nearly all 
space within the cylinder was filled with 
metal so that the compressibility of the 
remaining volume of fuel oil and air 
was within the capacity of the 4 by 4 
plunger pump, with the pressure cycling 
higher than the anticipated fatigue 
strength of the compressor cylinder. 

Fig. 2 is a photograph of the test setup 
showing in the foreground the motor 
driving the horizontal plunger pump 
in the center with the compressor cy]- 
inder in the background. All compressor 
valves were removed and dummy plates 
installed in the valve openings in order 
to have better control of the pressures. 
Fig. 3 is a schematic drawing of the 
pressure control system. 

The regulating valves are simple in- 
tensifiers using O-ring sealed pistons 
with the manually regulated air pres- 
sure setting the desired discharge pres- 
sures. A small check valve in one of the 
dummy discharge valves permits the 
cycling cylinder pressure to enter the 
discharge passage where it is controlled 


FIG. 5. S-N curve for meehanite cast iron 


of 40,000 psi tensile strength. 
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FIG. 6. Endurance strength diagram for 70,000 psi steel. 























FIG. 8. Modified liner design strengthening 


oil check valve hole. 


by the regulator valve. Excess oil and 
air bleeds back to the open oil supply 
tank. 

A pair of air admission valves permit 
small amounts of air to enter the cyl- 
inder from the lower pressure air tank 
in case too much air escapes through the 
regulator valves. Thus the compressibil- 
ity curve of the fluid and air within the 
cylinder is used to apply the cycling 
pressure load. The peak pressure is ad- 
justed by means of regulating the air 
pressure on top of the intensifier piston. 
The pressure range is observed by 
means of a standard high pressure en- 
gine indicator attached to the cylinder’s 
standard indicator connection. In the 
first test a strain gage pick-up, which 
fed into a cathode ray oscilloscope, was 
used to calibrate the equipment. A 
typical card observed on the oscilloscope 
is shown in Fig. 4. 

Before presenting the test results and 
the conclusions reached it might be 
wise to review the general understand- 
ing of “factor of safety” and the be- 
havior of metal under varying stress. 
The factor of safety built into any 
machine is usually understood to be the 
ratio of the strength of the material to 
the operating stress. In designing a part 


10 
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FIG. 7. Endurance strength diagram for meehanite cast iron 





FIG. 9. Compressor cylinder head showing 
points of failure. 


by stress calculations alone an engineer 
arrives at an allowable stress by dividing 
the ultimate strength of the material 
used by a factor of safety, which is 
a X b X c where: 

a is the allowance for the severity of 
the load application rate in dynamically 
loaded parts. This is usually set at 2, 
which is the maximum attained for a 
condition of pure impact. 

b is a transfer factor for fatigue 
strength and it is the ratio of the tensile 
strength divided by the reverse bending 
endurance limit. For average steels b 
runs from 2 to 2.2. For many cast irons 
b is about 2.8 to 3. 

c is the real factor of safety put in 
to allow for material variations, casting 
dimensional variations, and stress con- 
centrations caused by shape, sharp 
corners, etc. The designer usually in- 
cludes a reserve depending upon the 
service the part is intended for, his own 
conservatism, or an “ignorance factor.” 

Thus we hear engineers discussing 
factors of safety for various designs 
ranging from perhaps 6 to 1 to as high 
as 12 to 14 to 1. 

A vast amount of information con- 
cerning the behavior of materials under 
cycling stresses has been obtained from 
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test bars in various types of fatigu: 
machines such as the Moore rotating 
beam machine, etc. Some machines ar¢ 
limited to completely reversed alte! 
nating stress, while others can provide 
various ranges of cycling stress. 

A typical stress versus number of 
cycles of alternating stress for the 40 
000 psi tensile strength grade of Mee 
hanite iron used in the test cylinder is 
shown in Fig. 5. This shows that the 
reverse bending (complete stress re- 
versal) endurance limit for this grade 
of iron is approximately 15,000 psi. 

For various ranges of cycling stres 
the behavior of metals is most easily 
indicated by the diagram shown in Fig 
6 for an average 70,000 psi tensil 
strength steel. 

The specification iron used in the tes! 
compressor cylinder produces an en 
durance strength diagram as shown in 
Fig. 7. 

If an operating condition produces a 
stress picture as shown by point “x” in 
Fig. 7, we can talk about a real factor 
of safety, which will give a true picture 
of the reserve between the operating 
stresses and the range needed to produce 
failure. A line parallel to the endurance 
strength line may be drawn through 
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FIG. 10. Close-up of cracks 
in compressor cylinder head. 





FIG. 11. Close-up of discharge valve pocket 
showing opposite side of crack. 
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‘*x” and its intercept with either axis 
may be divided into the endurance 
strength line intercept to obtain the 
safety factor. In a like manner a ray 
may be drawn through the origin and 
point “x”. Then the factor of safety is 
the distance OA (see Fig. 7) divided 
by the distance Ox. This is the real fac- 
tor of safety against failure when 
cycling at the conditions of service 
represented by the point “x.” 

Table 1 shows the results obtained 
in stressing the compressor cylinder 


TABLE 1. 





Cycling pressure Number of 
range, psi cycles Results 
0—1400... 6,000,000 No failure 
0—1600..... 6,000,000 No failure 
0—1800 5,200,000 Liner cracked 


DISCHARGE PRESS.,P.S.I. 


FIG. 13. Allowable working pressures for 
the compressor cylinder tested. 


assembly at a rate of 400 stress cycles 
per minute for the ranges shown. 

The cylinder liner cracked through 
the lubricating oil check valve holes. 
The above results indicate that a pres- 
sure range of 0-1700 psi is one point on 
the endurance strength line for the 
assembly. 

As the failure occurred at a point that 
is easily analyzed, it was felt that nothing 
had been determined about the actual 
strength of the complex castings, such 
as the cylinder heads. Zyglo inspection 
of all parts revealed no cracks. 

Oil check valve holes are a necessity 
so a new liner was installed with a cast 
on strengthening band around the region 
of the check valve holes. The revised 
design is shown in Fig. 8. Table 2 shows 
the results for the revised design. 

Again the liner cracked through one 


of the check valve holes, indicating that 
0-2000 psi pressure range is one point 
on the endurance strength line. 

A third liner having the same rein- 
forcing band, but with a radius applied 
to the oil hole at the inner surface of 
the liner, was installed. After a run of 
less than 100,000 cycles at 0-2200 psi. 
it was impossible to hold pressure. The 
cylinder was dismantled and the heads 
were found to be cracked from port to 
port at the discharge valves. Fig. 9 
shows one entire head (and the rein- 
forced liner) from the inside with whit- 





TABLE 2. 
Cycling pressure Number of 
range, psi cycles Results 
0—2000 6,000,000 No failure 
O—2200............ 


1,900,000 Liner cracked 
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Line pipe construction is big business and 
Master Tank and Welding has the facilities and 
experienced personnel to manufacture Hi-Test 


API 5LX Expanded Line Pipe. Limited ton- 


Master Tank and Welding invites you on a conducted 
tour through their plant any time you are in Dallas. 


Line Pipe Division 











Pp. O. Box 5146 e DALLAS, TEXAS e Phone PRospect 2441 





36 ACRES of Line Pipe Production 












Another train load of 26” Master Line Pipe on 
its way to its destination. 





Can we assist you? 


nage available. Let us book your requirements 

Call, wire, or write us your specifications. 
Our sizes range from 20” through 30” in see. 
tions 30’ to 3114’ long. 
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For that Wet Right of Way 


" CLEVELAND 


All the Way 











@ Experienced pipeliners will tell you there’s nothing 
like a Cleveland for dependable production, even on 
the wet, sloppy jobs. They know they can count on 
their Clevelands to see them through in any kind of 
going... because of Cleveland features like these: 


@ Light weight, through better design and the use of 
finer, tougher steels e Low effective ground bearing 
pressure and maximum maneuverability, through 
perfect-balance mounting on long, full crawlers 
e Over 50 closely spaced, non-slipping, power-saving, 
digging wheel and crawler speed combinations ¢ Supe- 
rior digging wheel equipment for outstanding 
performance in wet, sticky digging. 


Get the full Cleveland story from 
your local distributor, or write 
for Bulletins S-IIl and $-114. 


Ve 
CLEVELAND TRENCHER CO. 








Pioneer of the Modern Trencher 
20100 ST. CLAIR AVENUE e CLEVELAND 17, OHIO 











ing applied to bring out the cracks. Fig. 
10 is a close-up of the cracked areas, 
Fig. 11 is another close-up taken from 
the opposite side through the discharge 
valve pocket to show the extent of crack 
penetration. This failure irdicates that 
the heads and liner are at the endurance 
limit at a cycling pressure of 0-2000 psi. 

From this limited test a chart may be 
made to show the allowable pressure 
ranges that can be used under desirable 
factors of safety. Refer back to Fig. 7. 
This is an endurance strength diagram 
for the iron used expressed in terms of 
psi stress. A similar diagram, shown in 
Fig. 12, can be constructed with the 
strength expressed in psi pressure by 
drawing a line through the one test 
point, representing the 0-2000 psi range 
determined from the fatigue test, that is 
parallel to the endurance strength line 
expressed in terms of stress. Any oper- 
ating condition can be spotted on the 
pressure ordinate chart and the factor 
of safety determined in the same man- 
ner as discussed above for Fig. 7. 

Application engineering of such a 
compressor cylinder revolves around 
determination of the liner size for the 
particular suction and discharge pres- 
sures required by the customer. A more 
suitable chart to determine the allow- 
able pressure ranges for a given factor 
of safety determined from the fatigue 
test results is shown in Fig. 13. This 
chart is produced by plotting on Fig. 12 
two or three points for a given factor of 
safety by drawing rays through chosen 
points on the endurance strength line 
and the origin. The length of each ray is 
measured and divided by the factor of 
safety to obtain the reference points. 
Then a parallel line is drawn through 
these points to represent various condi- 
tions for a given factor of safety. Several 
points of pressure range are observed 
and transferred to Fig. 13. This type 
of chart is easily used and eliminates 
measurement and calculation from the 
endurance chart when planning appli- 
cations of the particular cylinder under 
consideration. 

We recognize that a more precise 
story over various pressure ranges could 
be obtained by several tests of the same 
design so as to have several failure 
points. In full size testing this would 
mean considerable more expense and 
time. The scheme used herein to make 
the transition from known material 
characteristics to evaluating an actual 
design presents results that are useable 
for practical applications. Although the 
tests were limited the results are a long 
stride ahead of the former practice of 
designing by experience and _ limited 
stress calculations. 

It is gratifying to learn that this par- 
ticular compressor cylinder design, 
which we hoped would be suitable for 
1000 psi discharge pressure for the 
usual suction pressures encountered, is 
actually able to operate at a discharge 
pressure of 1200 psi with a suction pres- 
sure as low as 450 psi with a conserva- 
tive real safety factor of 2. Surely this 
illustrates the suitability of specification 
cast irons for compressor cylinders in 
the pressure ranges now being used or 
contemplated for major pipe lines. 
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Successful Motorola Engineering has produced 
the kind of thoroughly dependable Microwave 
ee that Industry and Safety Services are 

cick ale uk Malte Ge, Ue Cuneo adopting with justified confidence. 


installation terminates a thousand-nile Motorola Micro- 

ee ee nee Motorola systems are in and working! Thousands of 
miles of multi-channel Motorola Microwave systems 
with hundreds of operating stations, have been designed 
installed and are in daily operation for many pipelin« 
companies, civil agencies and airlines. Eight Motoro! 
systems have been operating 24 hours daily, non-stop 
for over four years! With additional major system 
under construction, Motorola continues to add to ths 
extensive background of field and engineering experi 


ence that has brought outstanding industry acceptanc 





Simultaneous transmission of numerous telemeter- 


ing and voice signals over one radio-frequency carrier Below is a partial list of systems installed and operating 
allows positive, instantaneous control over widely sep- ‘ ” 
erated, remote system facilities. and those under construction (*) or under contract 


Job-Proven Microwave ... by the Leaders of 
the 2-Way Radio Industry 


Motorola Systems Are In and 


Working for These Companies: For full details—write Dept. 2286- 7E 
Pacific Power and Light Co., *Greenwood Telephone Co., 
Portland, Ore. Greenwood, So. Car. 
Brazos River Electric Transmission *Santa Fe Telephone Co., Melrose, Fla. 


Cooperative, Waco, Tex. *Middle South Utilities, Pine Bluff, Ark. 
Illinois Power Co., Decatur, III. *Bonneville Power Administration, 
— oe A Service os oe nag * 
o., Springfield, Il. inclair Pipeline Co., M to ola i) cr 
Pan American Pipeline Co., Independence, Kans. 0 r | W 
Houston, Tex. *Freeport Sulfur Co., New Orleans, La. 
Shell Pipeline Co., Houston, Tex. *Texas Electric Co., Ft. Worth, Tex. , ‘ = 
Panhandle Eastern Pipeline Co., **West Coast Telephone Co., Motorola Communications & Electronics, hit 
" ce City, _ y — a C 
id-Valley Pipeline Co., S. Atomic Energy Commission -UBSID O Tiel Te 
. es Tex. — somite ty he why the _ 0. % BSIDIARY OF MOTe > a 
outhern Counties Gas Co., outhern California Edison Co . ; . . 
Los Angeles. Calif. Los Angeles, Calif. 9OO N. Kilbourn Ave., Chicago 5], Illinois 
*La Fourche Telephone Co., Rogers Majestic Electronics Ltd., Toronto, Canada 


Golden Meadow, La. 


—with 20 additional systems under construction 
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Gathering System Construction 


P 615.02 


Cost* 


Comparative figures given for buried and 


surface lines on an assumed ideal pipe line 


Tue subject of the construction of 
gathering pipe lines is of sufficient 
scope that this discussion will be limited 
to the non-technical phases of gathering 
line projects. The design studies related 
to pressures, temperatures, measure- 
ment, flow characteristics, and other en- 
gineering problems have been and are 
being considered in separate reports. 

Gathering line construction work em- 
braces only a portion of the problem of 
transportation in the vast operations of 
the oil and gas industry. Before review- 
ing the scope of gathering line opera- 
tions, it might be worth noting that the 
construction industry itself was the larg- 
est single industry in the United States 
in 1951. The volume of new construction 
put in place was more than $31,000,- 
000,0000, according to revised estimates 
of the Departments of Commerce and 
Labor. In addition, approximately $9,- 
000,000,000 worth of maintenance and 
repair operations was performed to 
bring the total volume of construction 
activity to $40,000,000,000. 

This exceeded the total volume of 
agricultural production, which normally 
has been the greatest industry in the 
nation. Nearly one dollar in every eight 
created in end products and services in 
the United States was a construction 
dollar in 1951. Throughout the year, an 
average of 2,250,000 men were employed 
on construction projects. For each man 
working at the site, from two to four 
other jobs were created elsewhere in the 
production or transportation of mate- 
rials and in the performance of services 
for the industry. The construction in- 
dustry is broadly dispersed in all 
phases to meet local needs promptly. 
The work of the industry is fundamental 
to the growth and development of the 
nation and its communities. 

So much for the construction industry 
as such. We are interested here in its 
relation to the development and _ build- 
ing of gathering line systems. A brief 
history of pipe line developments is 
submitted here as a preface to present 
operations. 

Pipe lines have been used for trans- 
portation since ancient times with his- 
tory relating the use of the following 
material for pipe line construction: 

5000 B.C. Bamboo in China 

4000 B.C. Burned clay in Babylon 

*Presented before the California Natural 


Gasoline Association, Los Angeles, October 9, 
1952. 
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2000 B.C. Hollowed stone, clay, 
lead, and bronze in Crete. 

The first gas pipe line was built in 
Fredonia, New York, in 1821, after 
gas was discovered at a depth of 17 ft. 
The gas was piped to inns and taverns 
for lighting purposes. The papers 
claimed the gas lights were half the cost 
of candles, 

In 1865, S. Van Sickle of Titusville, 
Pennsylvania, constructed 4 miles of 2- 
in. pipe line for crude oil. This project 
and many others were opposed by the 
teamsters who cut pipes, set tank farms 
afire, and committed acts of personal 
violence; however, the efficiency of pipe 
lines was such that these protests were 
soon overcome. Even today we have nat- 
ural gas lines opposed actively by coal 
miners. Again, if the product and the 
pipe line facilities for natural gas are 
more efficient than coal, the gas lines 
will be installed in spite of the oppo- 
sition. 

Expansion of pipe line systems 
throughout the United States has been 
phenomenal. As we are interested here 
in only a phase of pipe line transporta- 
tion, it seems advisable to establish some 
pipe line definitions. Pipe lines for the 
transporation of oil and _ petroleum 
products are generally segregated as 
follows: 

(1) Crude oil gathering lines—Pipe 
lines used to transport crude petroleum 
from producers’ tank batteries to trunk 
line pumping stations. 

(2) Crude oil trunk lines—Pipe line 
systems for transporting crude oil from 
producing areas to refining centers, or 
to water terminals. 

(3) Product lines—Pipe line systems 
for transporting refined products from 
refining centers to marketing areas, or 
from refining centers to water termi- 
nals for transshipment by barge or 
tanker to marketing areas, or from water 
terminals to marketing areas. 

Transportation of petroleum is pre- 
sumed to start at the delivery side of the 
producer’s tank battery. Lines connect- 
ing the well to the battery of tanks are 
classified as a production facility.1 Gas 
gathering lines include the lines from 
the well traps or separators to natural 
gasoline plants and to main transmis- 
sion lines. 

As of January 1, 1950, the total oil 
gathering system mileage in the United 
States was 60,560 miles. The field and 


gathering lines for natural gas totaled 
30,860 miles. The breakdown for total 
petroleum and gas pipe lines is listed 
as follows: 


Mileage and pipe size of U. S. crude 
oil and refined products pipe lines 
January 1, 1950.2 





Trunk lines 7 


Gathering 


Size* Crude oil Products lines 

2-in 17,249 
3-in ; 9,655 
Under 4-in 1,233 391 
4-in 2,768 1,366 
6-in .. 12,254t 6,696 20,940 
Over 6-in le 9,224 
8-in 27,780 9,979 3,492 
10-in 13,500 1,628 
12-in 9,027 817 
Over 12-in 4,811 4 

U. S. total 71,373 20,881 60,560 








* Inside diameter. Odd sizes are included in next smaller size 
+ Includes a small mileage of 5-in. pipe line. 
Authority: Bureau of Mines. 


U. S. mileage of natural gas pipe lines 
in utility distribution mains in 1949.3 











Field and gathering 30,860 
Transmission. . 98,270 
Distribution 152,350 
Total mileage 281,480 

Trunk lines or transmission mains 


generally cross different properties and 
require buried construction. The gather- 
ing lines usually are installed within a 
private field, and the operator or owner 
has the option of burying the line or 
installing it on the surface. The decision 
to bury a gathering line or lay it on the 
surface is usually made by company op- 
erators on the basis of their particular 
operating experience in the area in- 
volved. 

Construction costs of buried vs. sur- 
face lines are difficult to discuss due to 
the many variable conditions in the dif- 
ferent oil fields. Some fields are so steep 
that very little equipment can traverse 
the right-of-way, whereas other fields 
are level and readily accessible. Each 
field develops special conditions, which 
govern construction requirements. 

Construction cost of the surface 
line is lower than that of the buried line. 
The apparent disadvantage of the sur- 

1T ransportation of Oil, Petroleum Adminis- 
tration for Defense, December, 1951, page 22. 
“Petroleum Facts and Figures, American Pe- 


troleum Institute, Ninth Edition, 1950. 
3Tbid. 
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him today! 
CATERPILLAR, Peoria, Illinois. 











MOLE 


Pipeline 
Cleaner 





for BETTER cleaning of 
CRUDE LINES 
PRODUCT LINES 
NATURAL GAS LINES 


FOR DETAILS WRITE 


Pipeline Cleaners Co. 


Fort Madison, lowa 














TO REPAIR PIPE LEAKS — 
QUICKLY, PERMANENTLY 


ANY PRESSURE — ANY TEMPERATURE 





SKINNER-SEAL PIPE LINE CLAMP for 
long splits and bad corrosion leaks. 


In stock —all supply stores 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A. 












The Author 


B. M. Laulhere, Jr., partner in the 
Hood Construction Company and mana- 
ger of its oper- 
ations, began 
his pipe line ca- 
reer in 1931, 
working in a 
variety of jobs 
with contractors 
and coating 
companies and 
getting his 
schooling at the 
same time. In 
1936 he went 
with Ingersoll-Rand as a student en- 
gineer, 

He received his mechanical engi- 
neering degree from the University of 
California in 1938 and in the same 
year joined the Macco-Robertson Com- 
pany as an engineer on pipe line pro- 
jects. From 1942 to 1949 he was with 
Pacific Pipeline and Engineers, Ltd., 
after which he took over the manage- 
ment of Signal Pipe Line Corporation, a 
Macco subsidiary. He left that post in 
1950 when, with Charles Shearman, he 
purchased the Hood Construction Com- 
pany. 














face line is that it is not as safe as the 
buried line in the following respects: 

(1) The surface line may be hit and 
damaged by cars, trucks, or other equip- 
ment. There are records of a number of 
such accidents where surface lines have 
been damaged. A tractor operator was 
killed recently in Ventura when his trac- 
tor backed over a surface line while in- 
stalling an additional line. His tractor 
broke the line causing a fire from which 
he could not escape. 

(2) Hunters have been known to 
shoot at surface lines. A recent decision 
to bury a gas collection line in a Colo- 
rado field was made because of this 
factor. In this case, burying the line in- 
volved some costly rock excavation for 
the trench. 

(3) Surface lines in agricultural 
areas may be objectionable to farm op- 
erations. 

Because the safety factor seems to be 
on the side of buried lines, it is neces- 
sary to have some idea of the extra cost 
involved in burying lines. For the pur- 
pose of comparing costs of buried lines 
vs surface lines, an estimate for con- 
structing one mile of 8-in. line in an 
accessible level field has been assumed. 
The attached cost estimate (Table 1) 
gives a breakdown of the cost, showing 
a net saving of 57 cents per foot, or ap- 
proximately $3000 per mile, in the use 
of the surface line. The estimated cost 
per foot for each line for all operations 
in shown in Table 1. Following are 
some of the factors considered in this 
assumed pipe line. 

Move on and off. It is assumed that 
a construction crew is available within 
40 miles of the job. As the buried line 
requires more equipment for ditching 
and backfilling, the move on and off 
costs for the buried line are higher than 
for the surface line. 

Right-of-way. Is is assumed that this 
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line is laid in an open field with only 
light brush clearing to be performed. 
This cost item would be the same for 
both the buried and the surface line. 

Haul and string. This fictional line js 
assumed to involve a short haul of the 
pipe of approximately 25 miles. The 
buried lines will generally be coated 
and will involve hauling of coated and 
wrapped pipe. Thus, the cost for the 
buried pipe haul will be a little higher 
than that for hauling bare pipe for the 
surface line. 

Machine trenching. This cost can 
vary by several hundred per cent de- 
pending upon the type of ground. In 
this fictional line, we have assumed good 
soil with a 24-in. cover. The offsetting 
cost for surface lines is, of course, the 
placing of supports. In the comparison, 
it has been assumed that the line would 
be laid on short pile butts or on 4-in. by 
6-in. by 3-ft timber supports. The sup- 
ports would be spaced at 25 to 40-ft in- 
tervals and bedded upon the ground to 
prevent perceptible sags in the line. 
Some wet or swampy areas require 
special supports at naturally greater 
cost; however, for comparison purposes, 
in such areas trenching for buried line 
would also be correspondingly greater. 

Hand trenching. Our comparison is 
based upon a minimum amount of hand 
trenching, it being assumed that there 
were only 10 cross lines, Actual cost 
would depend upon the number of sub- 
structures and number of locations 
where machine trenching could not be 
accomplished. It has been further as- 
sumed that there were no road crossings 
involved on this job. More hand work 
would tend to increase the savings of- 
fered by a surface line; however, road 
crossings, canals, ditches, and other field 
obstructions also will increase the cost 
of the surface line. 

Lineup, tack, weld, and test. These 
costs are the same for buried and sur- 
face lines. Cost naturally will vary with 
the length of joints and the weight of 
the pipe. The attached estimate is based 
on standard weight pipe in 40-ft lengths. 

Treating. This item will vary con- 
siderably depending upon soil condi- 
tions, estimated life of the line, atmos- 
pheric conditions, and the type of pipe. 
For purposes of comparison, it is as- 
sumed that the buried line would re- 
quire and justify a coating capable of 
withstanding active soil corrosion. The 
coating would have to protect the line, 
as cathodic protection is not to be used 
on this assumed line. The surface line 
is assumed to require a coating of cold 
asphalt paint to prevent rusting from 
atmospheric ‘conditions. Treating of the 
pipe and coating of field joints is con- 
siderably greater than the cost of paint- 
ing the surface line as shown on the 
attached estimate. 

Lower and backfill. These operations 
effect the cost of the buried line and 
will vary with the number of cross lines 
and backfilling requirements. 

Miscellaneous. Drips, anchors, meter 
runs, and expansion loops are special 
features to be considered on some 
gathering systems. Most of these special 
features will cost more for the buried 
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SIZES 16” TO 34” 
Type GP-4 
Williamson Pig 








SIZES 6” TO 14” 
Type WC-11 Pig Type WCK-11 Pig 
(With Standard Springs) (Extra-Strong Springs) 


Other Pig Designs Available for 5” pipe 
and smaller. 


REPRESENTATIVES. . HOUSTON e _— PITTSBURGH 
KENILWORTH, N.J. @ AMARILLO e CASPER e PROVO, 
UTAH e LOS ANGELES e OAKLAND e EDMONTON 
¢ CALGARY e TORONTO e BUENOS AIRES” e 
DURBAN, SOUTH AFRICA 


tl U. \u tUtcuwen, Luc 


P. O. BOX 4038 
TULSA 9, OKLAHOMA 


WRITE FOR DESCRIPTIVE FOLDERS 
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SIZES 20” TO 34” 
FOR SHARP BENDS 
Type GP-3 

Williamson Pig 














SIZES 16” AND 18” 
FOR SHARP BENDS 
Type UG-1 

Williamson Pig 


SIZES 6” TO 14” 
FOR SHARP BENDS 
Type WC-3 

Williamson Pig 
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@ MAXIM SILENCER CO. 
105 Homestead Ave., Hartford 1, Conn. 
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[| 0) Exhaust Silencers © Spark Arrestors. 
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TABLE 1. Job estimate—assumed 
ideal pipe line. 
(Buried vs surface pipe lines) 








Buried Surface 





Pipe size........ 8 in. 8 in. 
a ee 24 in. Surface 
Footage........ a 5280 ft 5280 ft. 
Cost/foot Cost/foot 
Move on and off... $0.02 $0.01 
Clear light brush right-of-way 0.01 0.01 
Hauling and stringing. . 0.08 0.07 
Machine trenching (good soil) 0.10 
Hand ditching — ten cross lines. 0.02 
—pipebuttseach40ft . 0.02 
Cleaning pipe (file ends)... ... 0.01 0.01 
Lineup or laying, including tacking 0.14 0.14 
Welding (40 ft lengths—no angles). 0.10 0.10 
Testing (100 psi—air) 0.02 0.02 
Treating—field joints. .... 0.08 
— paint one coat 0.06 
Lowering........ Se tai 0.07 
Tie-in (none)....... 
Backfill and cleanup (no paving) 0.03 
Supervision....... - 0.02 0.02 
Total labor and equipment 0.70 0.46 
.. eee ea 0.10 0.07 
Material cost: 
8-in. wrapped pipe. 2.40 
8-in. bare pipe and pile butts. : 2.10 
Total cost... ... $3.20 $2.63 


line than for the surface line. 

It is apparent that there are many 
factors to be considered in the study of 
the cost of buried lines vs surface lines. 
In the assumed case for one mile of 8- 
in. pipe line under fairly ideal condi- 
tions, the surface line would be lower in 
cost by approximately 57 cents per foot. 
or $3000 per mile. Frequently special 
right-of-way requirements result in ad- 
ditional construction features, if lines 
are to be left on the surface. For this 
one mile assumed job, when $3000 
worth of special construction is re- 
quired, the buried and surface lines 
would be equivalent in cost. Operating 
and maintenance costs are separate fac- 
tors to be considered. With good con- 
struction and proper materials, these 
items should be minor in cost. Corrosion 
cost might be mitigated to a large ex- 
tent in some areas by burying the line 
to a shallow depth. Shallow depth speci- 
fication would reduce the other cost 
items for the buried line. 

Recent developments in the field of 
plastic pipe may prove of considerable 
consequence in future gathering sys- 
tems and affect the decision to bury 
lines or leave them on the surface. Plas- 
tic pipe installation costs appear to be 
lower than for steel pipe. Due to elimi- 
nation of corrosion and consequent coat- 
ing costs, it may be that buried plastic 
gathering lines would compare com- 
petitively in cost with steel surface lines 
on some jobs. There are now approxi- 
mately 12 firms manufacturing various 
types of plastic pipe. The Thermoplas- 
tic Pipe Standards Association has been 
established for the purpose of stand- 
ardizing plastic pipe sizes so that plas- 
tic fittings may be used interchangeably 
with pipe manufactured by different 
companies. 

Since 1946, approximately 500,000 ft 
of Tenite II plastic pipe has been in- 
stalled in the distribution system of the 
Southern California Gas Company. At 
the present time, this company is using 
100,000 ft per month of plastic pipe for 
both new and replacement service. Ex- 
perience gained during this period has 
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Throughout 
the industry . 
Honeywell 

is on the job 


TRANSPORTATION 


Pracricatty everywhere that the petroleum industry needs sensitive. 
accurate measurement and control, you’ll find Honeywell at work. Brown 
instruments cover virtually every measurable variable . . . temperature, pres 
sure, flow, liquid level, pH, specific gravity, and scores of others. Equipment 
for every conceivable application includes sensing elements, instruments 
(conventional size and miniature), control systems, remote transmitting 
systems, and control valves . . . and complete, custom-built panels for central! 
ized process control. 


Field service . . . either regularly scheduled or emergency .. . is available 
promptly from 55 service centers throughout the United States. At your 
disposal, too . . . free of charge or obligation . . . is a well staffed service schoo! 


for training your own instrument men. 


Our local engineering representative will be glad to discuss your instrumenta 
tion problems. Call him today . . . he is as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 4475 Wayne 
Ave., Philadelphia 44, Pa. 


Honeywell 


BROWN INSTRUMENTS ; | 


© Important Reference Data Tout i Couttiols 


Write today for Composite Catalog No. 5000 . . . a handy, complete reference for all Brown instruments and controls. 
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been very encouraging. The following 
advantages and disadvantages of plastic 
tubing as compared with steel or cop- 
per were noted in a recent paper by 
Gordon G. Dye of the Southern Cali- 
fornia Gas Company.‘ 

1. It is not affected by corrosive 
action. 

2. It is a non-conductor of electricity 
and is not affected by electrolytic action. 

3. It is light, easy to handle, and in- 
stallation requires fewer man _ hours 
than for steel. Field crews like it. 

4. It cannot be located with an elec- 
tronic pipe locator. 

5. It is easier to cut, or to damage me- 
chanically, than steel or copper. 

6. It is combustible. (This character- 
istic, together with factors stated in No. 
5, makes it inadvisable to use plastic 
tubing aboveground, such as for a serv- 
ice riser.) 

7. It can be closed by pinching ends 
of broken tubing. 

8. As it cannot withstand long period 
of exposure to sunlight, truck stocks 
should be kept small, and the oldest 
should be used first so none will be 
exposed for more than a few days. 

9. It tends to flatten if stacked in large 
piles or if heavy material is piled on 
top. 

10. It cannot be held to the close size 
tolerances possible with copper or steel, 
although fabricating techniques are im- 
proving. 


“Seven Years Experience With Plastic Serv- 


11. It has shown no evidence of fa- 
tigue or cold flow at normal tempera- 
tures. 

This plastic pipe is very easy to in- 
stall, due to the simple solvent bell type 
joint and the light weight of the pipe. 
On small sizes the installed price for 
this plastic pipe is competitive to either 
steel or copper for new services. Flexi- 
ble plastic pipe has been used for re- 
placement of old steel services by in- 
stalling the plastic pipe through the old 
steel service. In installations of this 
kind, the plastic service replacements 
are lower in cost than the steel service 
replacements. 

As plastic pipe manufacture is rela- 
tively new and there are a number of 
different types of plastic being tested 
and studied, it is expected that plastic 
pipe prices will be subject to consider- 
able change. An increase in the produc- 
tion should tend to reduce prices. Plas- 
tic pipe properties and specifications 
vary considerably, and, therefore, it 
seems to be good practice to call in 
manufacturers on proposed work and 
have them make recommendations cov- 
ering installations. 

In summarizing the work of construc- 
ting gathering systems, there is prob- 
ably no single item that could be listed 
as most important. It would be of con- 
siderable value to the company opera- 
tors and contractors alike, however, if 
each project were engineered in detail. 
It seems that it is frequently customary 
to decide quickly to lay a line between 











In the United States, pipe lines 
carrying oil products resemble rail- 
road systems with trunk lines, feed- 
ers, terminals, storage yards, switch 
systems, stations dispatchers, tele- 
graph, telpehone and radio systems. 











two points, obtain a crew for doing the 
line work, and then tell the foreman to 
go to the warehouse and find the re- 
quired fittings for the tie-ins. This prac- 
tice can be disturbing to all parties con- 
concerned, because if all the fittings are 
not available, the work is delayed while 
someone tries to obtain the necessary 


“material in a rush. If all the material 


required to complete a job is itemized. 
a better estimate for the work can be 
prepared and the job will be completed 
without delay and interruption. 

During recent years, there has de- 
veloped a group of contractors special- 
izing in gathering line work and the 
construction of gas distribution systems. 
Through specialization these contrac- 
tors have developed new equipment and 
trained personnel to combat the trend 
toward higher costs. In many cases, gon- 
tractors have been able to deliver work 
at costs more competitive than expected 
or realized by the owners. Continued 
close cooperation between oil and gas 
operators and contractors will help 
keep gathering pipe line construction 
costs at this competitive level. * * * 





a 


OF PIPELINING EXPERIENCE 


Of course, we haven't been build- 
ing pipelines that long—but 146 
pipeliners who have been with us 
5 years or more have a combined 
total of 1238 years of experience 
in pipe line construction. This ex- 
perience is an integral part of 
Houston Contracting’s facilities for 


pipeline construction. 


HOUSTON CONTRACTING COMPANY LID. 


General Partners: 


Associate: 
Geo. A. Peterkin 


Laurence H. Favrot 
R. P. Gregory 


Genera’ Contractors. 


Oil - Gas - Gasoline - Water Pipe Lines 
2707 FERNDALE 


HOUSTON 6, TEXAS 
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R ADIOACTIVE control of products pipe 
line operation is a method new to pipe 
line technology. The Salt Lake Pipe 
Line Company, however, now has a two- 
year backlog of experience in this oper- 
ation in its Salt Lake City to Pasco pipe 
line. The use of radiotracers for mark- 
ing interfaces and for measuring inter- 
mixing of products in the line has proved 
so successful that the newly constructed 
parallel line from Salt Lake City to 
Boise has been similarly equipped. 

In the transport of a number of dif- 
ferent petroleum products through a 
common pipe line, it is necessary to 
distinguish between them for segrega- 
tion at terminals or take-off points. The 
more accurately the interface can be 
located, the lower the contamination of 
one product by another and the smaller 
the “slop-cuts” that must be stored and 
re-refined. Product specifications may 
be very rigid. Although small amounts 
of regular and premium grade gasolines 
may be intermixed without seriously 
affecting specifications, no measurable 








*Presented before the American Petroleum 
Institute Products Pipe Line Conference, 
Kansas City, Missouri, April 20-29, 1953. 

+California Research Corporation. 

tVice president, Salt Lake Pipe Line Com- 
pany, Salt Lake City, Utah. 


FIG. 1. Installation of equipment used to inject radioactive tracer solution into 
products pipe line at Salt Lake City pumping station. 


Radioactive Tracers for Making Interfaces" 


Use by Salt Lake Pipe Line Company proves suc- 
cessful and parollel line is being similarly equipped 


D. E. HULL and B. A. FRIES? 
Presented by C. V. BAXTER? 


gasoline contamination is allowed in 
diesel oil, and stove oil must be kept 
out of gasoline. Minimizing these con- 
taminations by more accurate product 
segregation results in more economical 
operation of the line. 

A number of methods for identifying 


P 615.61 


interfaces are now in 


use; the 
common include density measurements 
by gravitometer and color observations 


most 


with colorimeters. Neither of these 
methods will work in all cases and they 
entail either withdrawal of samples or 
bypassing a portion of the flow ‘wit! 
subsequent time. delay. None of the 
common methods appeared suitable for 
use in the Salt Lake products pipe lin« 
because of the rather complicated con 
tamination problems. First, there ar 
many different products from several] 
producers through the line, including 
several grades of gasoline, diesel oil 
and stove oil. Second, there are seven 
take-off points and a terminal at which 
the products must be identified and 
distributed. and only relatively small 
amounts of an individual product are 
taken off at any one point. Finally, the 
line is more than 560 miles long and 
passes over terrain varying in altitude 
from 500 to 5000 ft. 

Accordingly, a new approach to the 
method of identifving interfaces in pipe 
lines was undertaken. A method was 
required that would be independent of 
the physical properties of the products. 
and which would signal the location of 
the interface and indicate the extent 
to which adjacent products had com- 
mingled with each other. A radioactive 
tracer that can be detected instantly 
through the walls of the pipe could best 
satisfy these requirements. The radio- 
tracer method is free from time lag and 
is independent of the nature of the 
products, and measurements of the ra 
dioactivity provide a more precise indi 
cation of intermixing. All measurements 
are made automatically by radioactivity 
detecting and recording instruments. 
Based upon the information so obtained. 
the pipe line operator may make the 
necessary withdrawal or diversion of 
product. 


The development of this radioactive 
method for the Salt Lake Pipe Line 


Company was carried out in a coopera 
tive program between California Re 
search Corporation and the engineering 


department of the Standard Oi] Com- 
pany of California. A series of experi- 
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—anew self-cleanat 





only three minutes 
to clean basket 


and get back on stream 


Here is an entirely new approach to clean pipe 
line products. Not only does this strainer remove the 
solids from the fluid, but, of even greater importance, 
it reduces the cleaning time to only a few minutes 
and thus eliminates the necessity for by-passing. 

Note in the cutaway view above how banks of 
rotating jets (4) are arranged to clean the basket by 
hydraulic impact. One minute of this rotary scouring 
action, utilizing line product or water under high 
pressure, cleanses the basket and flushes the solids 


down the drain (9). Only a couple of minutes more 
are needed to return the clean strainer to service 
(see below). Thus, when a pig is in the line and the 
strainer is needed most, the Jet Type Strainers may 
be cleaned so rapidly that there is never any question 
of by-passing. Meters are protected at all times and 
the product is accurately measured. 

Another direct benefit is the saving in man-hours. 
It is not necessary to remove, clean, and replace felts 
as in conventional strainers. 


Pressure differential re- Turn selector switch to 
corder tells you when number of strainer to be 
basket needs cleaning. ; cleaned. 


On strainer to be cleaned, 
close inlet and outlet and 
open drain, air relief, and 
cleaning fluid valves. 


Depress starter switch for 
one minute. 





ne strainer- 




















Inlet 
Screen supported by perforated 
Outlet 

6 0 8 88 SO ee re Removable Jet Nozzles 


Revolving Jet Arm 

Electric Motor and Gear Re 
rotation of Jet Arm 

High Pressure Cleaning Fluid 
Drain 

Auxiliary Drain 

Air Vent 

UNIBOLT Hinged Type Closure 


Flexible Conduit for elect 
to motor 


eens omeseserceneesencnnsiineie 


Left — Control panel 
consisting of pressure 
differential recorder, 
jetting pressure gauge, 
selector switch, and 
starter switch. 


Right — Five, 30,000 
bbl. capacity, Jet Type 
Strainers installed on a 
14-inch products line 
in North Carolina. 


The Jet Type Strainer need never be opened ex- of any desired size — 100, 200, 325, or 400-mesh. 
cept to inspect or to exchange the basket. A hinged Another unique feature is the Pressure Differ 


UNIBOLT Closure of the type now in wide usage on ential Recorder (see illustration above) which records 
scraper traps provides easy access to the unit by the pressure differential between the inlet and outlet 
simply releasing two bolts. The basket consists of a sides of the strainer. When this pressure reaches a 
perforated monel metal shell with stainless wire screen predetermined value, the basket should be cleaned 


MANUFACTURED, SOLD AND SERVICED BY 


THORNHILL - CRAVER COMPANY 


P. 0. BOX 1184 HOUSTON, TEXAS 








FIG. 2. Injecting tracer solution by use of controls 


outside shielded cabinet. 


mental tests was carried out in pipe 
lines of increasing length. The first test 
was performed in a 5-mile line, the sec- 
ond in a 24-mile line, while a series of 
full-scale tests was made on the 182-mile 
crude pipe line from Rangely, Colo- 
rado, to Salt Lake City. Following these 
successful tests, the method was placed 
in permanent operation on the Salt Lake 
City-Pasco line. 


Preparation of Radioactive Tracer 


A radioactive tracer suitable for use 
must meet several requirements. First, 
it must emit strong gamma rays, which 
can penetrate the walls of the pipe; sec- 
ond. its half-life must be long enough 
to enable its detection after many days 
in the pipe line, its half-life should be 
short enough to be self-destroying in a 
reasonably short time and last, it must 
be capable of preparation into a stable. 
oil-soluble, water-insoluble compound. 
A material that meets these specifica- 
tions to an unusual degree is an oil 
soluble preparation of antimony - 124. 
This isotope has a half-life of 60 days 
and emits both beta and gamma rays. 
The tracer compound is conveniently 
prepared without resort to elaborate. 
remote control chemical synthesis by 
direct irradiation of the comnound in 
the Oak Ridge pile. Naturally-occur- 
ring antimony isotope of mass 123 cap- 
tures a neutron to form antimony-124. 

The irradiated compound, which is 
received in Richmond, California, in a 
lead-shielded shipping container from 
Oak Ridge, is transferred to lead- 
shielded equipment in a “hot labora- 
tory.” The prepared solution is trans- 
ferred to a one-quart stainless steel flask, 
which is placed in a heavy cast-steel 
shipping container serving both as.carry- 
ing case and shield. Shipment is made to 
Salt Lake City by a commercial truck 
line. At the Salt Lake pump station, the 
flask is opened by special equipment, 
which includes a shield to protect the 
operator. The contents are transferred 
to a permanent storage flask behind 
heavy lead shielding. The injection sys- 
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FIG. 3. Geiger tubes mounted on pipe to detect passage 


of interface marked with radioactive tracer. 


tem has been designed to permit com- 
pletely safe handling of the radioactive 
solution. All operations are by remote 
control, with valve handwheels extending 
outside the shielding. This is the only 
location on the pipe line where radiation 
levels are high enough to require pre- 
cautionary measures; however, the in- 
jection equipment is well shielded and 
the operators wear indicating pocket 
dosimeters to check their radiation ex- 
posure. Once in the pipe line the radia- 
tion level is less than that shown by a 
radium watch dial. 


Operation Techniques 


The amount of radioactive tracer em- 
ployed is adjusted to the particular in- 
terface to be marked. When an injection 
of tracer is to be made at a products 
interface, a small volume of solution. 
containing sufficient radioactivity, is run 
into a measuring pipette. This is ob- 
served in a mirror by the operator. The 
measured liquid is dropped into a small 
blow case, then it is injected into the 
pipe line by air pressure just before the 
suction of the main line pumps. 

The radiation detection equipment at 
the various take-off points and at the 
terminus of the line consists of a bundle 
of gamma ray sensitive Geiger-Mueller 
tubes, which are strapped to the pipe. 
The output of these Geiger tubes is fed 
into a counting rate meter, which is con- 
ducted to an appropriate recorder. The 
Geiger tubes and rate meter are con- 
tinuously observing a “background” 
count rate due to cosmic rays and nat- 
ural radio-activity in the ground. This 
background count may be suppressed 
in the recording instruments so that a 
record is made only of the additional 
radiation observed when the interface 
passes the counters. 

Based upon the experimental tests 
carried out in the shorter pipe lines and 
particularly in the Rangely-Salt Lake 
line, certain observations were made 
that gave an understanding of the mech- 
anism of mixing and which were useful 
in selecting operating procedures for 


the Salt Lake-Pasco line. When the ra- 
dioactive tracer is first iniected at the 
interface between two liquids, the coun- 
ters show its passage as a wave of high 
intensity, but short duration. The tracer 
diffuses with the commingling products 
as the interface develops in volume in 
its passage through the line, and the 
counters record a broader wave of 
smaller amplitude. The shape of the ra- 
dioactive wave can be expressed mathe- 
matically and, in fact, has been found 
to fit the normal probability curve. The 
peak height of the tracer wave, which 
is a function of the amount of tracer 
injected, is observed to decrease approx- 
imately as the square root of the dis- 
tance traveled, whereas the width of the 
wave, which is a measure of the volume 
of intermixing, is observed also to in- 
crease approximately as the square root 
of the distance. Total number of counts 
recorded at any station is constant un- 
der standardized condition of flow and 
measurement. 

Radioactivity, and hence the concen- 
tration of tracer at any point in a de- 
veloped interface, is a measure of the 
amount of product intermixture at that 
point. Therefore, the amount of mixing 
of ene component into the other can be 
determined at any point and breaks be- 
tween tenders can be made with any 
desired limit of contamination. 

These observations can be interpreted 
on the basis of turbulent flow within the 
pipe line. Under normal conditions of 
turbulent flow the interface spreads sym- 
metrically in both directions. Under 
conditions of viscous flow, as found with 
reduced pumping speed, the interface 
is extended on the trailing side and the 
shape and concentration relationships 
are different. 

In operation, as the leading edge of 
an interface arrives at a station, the 
radiation level begins to rise. This level 
reaches a peak when the center of the 
interface or point of greatest comming: 
ling between products is passing. Then 
the level subsides as the interface has 
passed. Thus, it is easy for an operator 
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Add 
100 BBLS. 


(APACITY 
 80-Ft. tank 














SEST MAINTENANCE EVER Have you stopped to consider how _ thetank, but they keep bottom sedime 
; much bottom sediment is costing you? suspended uniformly throughout 
w LIGHTNIN Model SE is easier to Here are a few figures: tank contents, and prevent sedim: 





in operation than any other side In an 80-foot tank, even a 2-foot- build-up. They permit you to use pra 
iering mixer. Here's why: deep accumulation of sediment means _ tically the entire tank storage capac 
a loss of almost 2,000 barrels—or At the same time, they maintain 
Positive shutoff seal permits re- about $5,000 per tank turnover. ment values in the crude at the sa 
king stuffing box without draining Then add cleaning cost of as much uniform level as when you receive 
bi Hand-operated shutoff is easy as $1,000 per tank per year—plus down And, most important, LIGHTNIN Mi 
bget at; eliminates wrenches. time while the tank is out of service. ers are guaranteed to do the job rz 
or your money back. 


Choice of stuffing boxes (or 
intenance-free mechanical seals) to 


The coupon will bring details 
out placing you under any obligat 


GUARANTEED WAY TO CUT COST 


it your conditions. There is a guaranteed way to cut these Mail it today to learn more about 
costs substantially by installing LIGHT- ings you can make with LIGHTNIN M 
Right-angle drive eliminates NIN Mixers. These mixers do not clean ers on your tanks. 


bration, and gives motor extra pro- 
lon against ground dust, dirt and 


ee,  Lghtnin Mixers. 


SIE eT NT NE TE ET ND IR TE ~ —— 


os ei orton Inc. 


tf Mt. Read Bivd., 





GET THESE HELPFUL 
LIGHTNIN CATALOGS 


This library of mixing information 
m yours for the asking. Catalogs 
contain helpful data on impeller 
selection; sizing; best type of ves- 
sel; valuable installation and op- 
erating hints; complete description 
of LIGHTNIN Mixers. 





MIXCO fiuid mixing specialists 
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to determine the “first break” or point 
where commingling begins, the “peak” 
or point of equal product mixture, and 
the “last break” where the interface 
ends and a pure product is flowing in 
the line. 

At intermediate stations where only 
“heart cuts” are made from the line, 
the tracer is used to indicate the passage 
of the interface and to permit the oper- 


ator to withdraw only pure product ~ 


between interfaces. 

At the terminus of the line and at 
two intermediate stations, the operator 
must switch products at the interfaces. 
At these stations, the operation has been 
simplified by installing a ratemeter sev- 
eral miles upstream. The output of this 
meter is telemetered to the adjacent de- 
livery station where it is recorded. The 
operator now has an advance picture of 
the approaching interface and a knowl- 
edge of the peak counting rate corre- 
sponding to the center of the interface. 
With this information, he can cut the 
product at some pre-determined per- 
centage of the peak counting rate cor- 
responding to the allowable degree of 
contamination of products. That portion 
of the interface which involves exten- 
sive intermixing of products is diverted 
as a “slop cut.” With the radioactive 
marking the loss of products in the 
“slop cut” is minimized. 

Following an injection at Salt Lake 
City, the interface (including 98 per 
cent of the mixed products) at Ogden, 
35 miles away, shows a width of about 
15 min on the chart and represents an 
interface volume of approximately 100 
bbl. At Boise, after 328 miles, the inter- 
face takes 45 min to pass and amounts 
to 500 bbl. At the Pasco terminal 566 
miles from Salt Lake City, the interface 
volume has enlarged to 400 bbl and 
requires about an hour to pass. 

Some automatic operation on the pipe 
line has been incorporated with radio- 
active control. Two automatic booster 
pump stations are in operation. These 
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stations are normally started and stop- 
ped by line flow. In order to keep the 
same product in the pumps and mani- 
folding as in the line while the pumps 
are shut down, a system has been in- 
stalled for automatically starting the 
pumps while each interface is passing 
the station. Geiger tubes are placed on 
the pipe about a mile upstream from 
these automatic stations and the signal 
from these tubes, which is telemetered 
to the station, starts the pumps. The 
pumps operate for a pre-set time in- 
terval until the interface has passed and 
then automatically shut down. 

In comparing the radioactive method 
with the measurement of specific grav- 
ity by hand samples, it is found that 
the first break in radioactivity and the 
first break in gravity occur nearly simul- 
taneously; the peak in the radioactivity 
corresponds closely to the midpoint of 
the gravities, and the last break in ra- 
dioactivity coincides with the leveling 
off of the gravity curve. In actual prac- 
tice, however, when the contaminated 
interface at Pasco was segregated by 
hand-sampled gravity measurements 
about 500 bbl of contaminated products 
in each shipment had to be diverted for 
re-refining. With the use of the tracer 
this waste volume has been reduced by 
one-third, effecting a savings of some 
hundreds of barrels per day of valuable 
products. 

In addition, station operators do not 
lose time on “stand-by” waiting to catch 
the passage of an interface with a grav- 
itometer. The pipe line dispatchers also 
benefit from the constant check on the 
exact width and location of each inter- 
face in the line. This has greatly sim- 
plified the control of movement of many 
small tenders to numerous take-off points 
on this long pipe line. 


Radiological Safety 
Aside from the laboratory where the 
tracer is prepared and the injection sta- 
tion at Salt Lake City, both of which 
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are adequately designed for radiation 
protection, no other radiological precau- 
tions are required. Once injected into 
the pipe line, the tracer is greatly 
diluted, so that no further hazard is 
associated with the passage of the tracer 
wave. In the storage tanks at the ter- 
minal, where the interface is diverted, 
there is further dilution. In fact, total 
body immersion in the oil would result 
in less exposure than that due to cosmic 
rays. Finally, the radiation level de- 
creases constantly as a result of radio- 
active decay. The radiation problems 
associated with interface marking in the 
products pipe line have been success- 
fully handled. 


Maintenance and Reliability 


No unusual maintenance features have 
been encountered in this radioactive in- 
stallation. There are no mechanical sys- 
tems to break down and no radioactive 
contamination problems have arisen. 
Only the normal maintenance that is 
associated with such electronic equip- 
ment as rate meters and recorders has 
been required. From time to time, Geiger 
tubes must be replaced but they are 
easily removed from their watertight 
mountings for replacement. 

The radioactive interface marking 
method has been completely reliable on 
the Salt Lake City-Pasco line during the 
two years of operation and its successful 
use has been confirmed by the installa- 
tion of similar equipment on the new 
Salt Lake City-Boise parallel pipe line. 

The developments described here are 
the subject of patent applications by 
the California Research Corporation. 
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WITHOUT STOPPING THE MOTOR 


cleaned, from the coupling end. The straight tubes can be quickly 


the cooling unit can be 


brushed out with simple brush or mechanical tube cleaner as 
required—a valuable feature under the conditions in which the 


TEFC motor is generally used. 


AIR CIRCULATION IS STRONG AND POSITIVE, ;,, the case of the 


enclosed air as well as of the outside cooling air. 


COOLING UNIT CAN BE REMOVED for inspection, cleaning of 


the finned tubes, or for replacement should corrosive conditions 
ultimately require it. 


NO INCREASE IN FOOT-TO-SHAFT DIMENSION +1, cooling 


unit being located at the top, shaft height permits of the same easy 
alignment with the driven unit as in the case of a standard motor. 


L-805A 
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ELLIOTT 
TERE 
MOTOR 


A carefully designed, highly efficient fan in 
the external air circuit takes atmospheric air 
from one end of the motor, circulates it 
through the inside of a bank of special alloy 
finned tubes and discharges to atmosphere at 
the coupling end. Fans on each end of the 
rotor core circulate air within the closed in- 
ternal air circuit over coils and core of motor, 
over finned exterior of tubes of heat ex- 
changer (for cooling) and back to suction of 
fan again. 





It’s a simple heat exchange system — with 
however, certain unique advantages in the 
design and location of the cooling unit, the 
arrangement of the air circulating passages 
and the housing of Elliott-fabricated stee! 
crack-proof, rigid, and with rust-inhibiting 
finish. This new TEFC motor is Elliott motor 
engineering at its best. 


Built in 2-pole ratings 300 to 4000 hp and 
for lower speeds in sizes equivalent to 
50 hp, 14-pole minimum, up to 3000 hy 
4-pole maximum. 
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FULL OPENING, 
THROUGH-CONDUIT 
FLOW 

The gate and segment con- 


struction of W-K-M Valves 





provides a perfectly smooth 
bore through the valve the 
same |.D. as that of the 
pipe, permitting free passage of 
scrapers or pigs and maximum turbu- 
lence-free flow. In open and closed 
positions, seats are fully covered and 
protected against cutting, abrasion or 


other damage. 













REPLACEABLE 
SEATS 

The Seats in W-K-M Valves "i 
are fully protected from () 


the flow in either open or 





closed position and are 7 
made with an_ exception- 

ally large seating area so } 
that they will stand up far \ 


longer between overhauls. 
The seats are press fitted 
into the valve body and may be re 
moved and replaced (with special 


tools) while the valve is in the line. 





PARALLEL EXPANDING GATES 


The gate and segment have mating surfaces. While opening or 
closing the valves, the gate and segment mate at all four surfaces, as 
shown in Fig. 2, and the width from face to face is smaller than the 
space between the two seats, thus the gate and segment move freely 
between the seats, permitting the valve to be opened and closed with- 


out wear, sticking or wedging. 


In closed position, Fig. 1, the top faces are in contact and the solid 
portions of the gate assembly are forced against the seats. The width of 
the assembly is controlled by downward movement of the stem, and an 





open position, Fig. 3, the bottom faces are in contact and the assembly 


extremely high seating pressure is obtained. When the valve seats in lal 


expands, the width being controlled by the upward movement of the stem 











DIRECT SEAT 
LUBRICATION 


Every time a W-K-M Pipe rT || 
line Valve is operated, a | Ny 
thin film of grease is de- —\/ 3 }}) 
posited on the gate and ERY 
segment at the Wiper Ring. OT 
This system of lubrication x 
assures better protection 

against corrosion and abra- 

sion than ever before and 

makes it unnecessary to fill 


the valve body with grease. 


LEVERLOCK 
OPERATION 


The Leverlock Assembly is n 
a mechanical device which 
positively holds the gate 
and segment in neutral 
position while the valve is 
being opened or closed, 
and permits expansion of 
the gate assembly at the 





proper time for seating in 
opened or closed position. 
W-K-M is the only valve 
which uses this positive 
system of controlling the 





gate and gate segment 








METAL TO 
METAL SEAL 


Under high temperatures or dur- 
ing a fire, W-K-M Valves hold 
tight whether they are in open 
or closed position. The metal-to- 
metal seal insures complete 
safety under all conditions. There 
are no “O”-rings, synthetic gas- 
kets or inserts of any kind to 


burn out and cause leakage. 























PRESSURE 
SEAL BONNET 


The Pressure Seal Bonnet 


VASSSS 
of 
ho 
ASSSS 


eliminates bonnet flanges 
and studs. It is self-ad- 
justing to temperature 
changes and instead of 
tending to loosen under 
pressure as conventional 
bonnets do, it seals 
tighter as the pressure 


goes up. 





EASY FIELD 
MAINTENANCE 

Any W-K-M Valve may 
be completely overhauled 
in the field. When the 
valve is in closed position, 
any part of the stem and 
bonnet assemblies, includ 
ing the stem, may be re 
placed. This can be done 
while the valve is in the 
line under pressure. The 





gates, seats, seat skirts 

and entire operating 
mechanism may be replaced while the 
valve is in the line and the pressure 
is cut off. 









The first W-K-M Valve ever made is 
still operating satisfactorily after 25 
years on the job, and W-K-M Valves in- 
stalled today will still be in service 
twenty, fifty or a hundred years from 
today. . 

Such is the integrity of W-K-M Valves 
—the basic rightness of design and ex- 
treme care of manufacture — the factors 
which have made them standard on 
pipelines the world over. 

For complete details concerning 
W-K-M Valves, write for Bulletin 700-52 
or consult your Composite Catalog. 





W-K-M COMPANY 
P.O. BOX 2117 HOUSTON 1, TEXAS 


2330 E. 8th St., Los Angeles, Calif. 
Export Office: 30 Rockefeller Plaza, New York, N. Y. 
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Extinguishment or Control of Oil Fires by Agitation’ 


Use of air to agitate liquid at bottom of tank 


successfully puts out or controls surface fires 


| nrormation contained in this paper 
has been taken from data collected and 
compiled from the many tests of this 
method run by engineering groups and 
others of Socony-Vacuum Oil Company, 
Inc. The company’s activities in this 
field have been directed by J. L. Risin- 
ger, assistant manager of the claim and 
safety department, in charge of safety 
and fire protection for Socony-Vacuum. 
Like all such company activities this 
has been a joint effort involving many 
people at many locations. 

Application for patent on the method 
has been made by J. L. Risinger, with 
the patent rights assigned to Socony- 
Vacuum Oil Company, Inc. Although 
Socony-Vacuum early decided that users 
of the method would not be required to 
obtain a license, nor would the company 
exact payment for royalties for its use, 
the company accepts no legal liability 
in any manner whatsoever respecting 
the use of the method by others. 

During the last two years Socony- 
Vacuum has run a series of tests in 
which it has ignited many kinds of flam- 
mable oils in containers of various kinds 
and sizes, beginning with small con- 
tainers in a table-top demonstration and 
progressing through 55-gal drums, 5 ft 
—30 ft—36 ft diameter tanks and finally 
a 115 ft diameter tank. Various tech- 
niques of agitation also have been tested. 
These techniques have ranged from 
types of agitation agents (air, nitrogen, 
and CO, being the most prominent) to 
their rate of input and the types and 
location of devices. Large scale tests 
have been conducted at the company’s 
refineries at Olean, New York and 
Paulsboro, New Jersey. These tests have 
been stepped up to include progres- 
sively larger containers with progres- 
sively greater amounts of oil. The dem- 
onstration on 115 ft diameter tank con- 
taining approximately 2,000,000 gal of 
fuel oil is believed to be the largest ever 
to be ignited anywhere for test purposes. 


Background 


This basic fact about flammable liquid 
fires underlies the agitation process and 
every other method now in use for oil- 
fire fighting: “Burning can take place 
only when flammable-liquid vapors and 
air are both present above the liquid in 


*Presented before the American Petroleum In- 
stitute, Products Pipe Line Conference, Kansas 
City, Missouri, April 20-22, 1953. 
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H, Archer Ashton joined Socony- 
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an employee in 
the pipe shop 
and in1924 was 
assigned to the 
job of fire 
equipment main- 
tenance and fire 
protection su- 
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dustrial Safety Committee, and past 
president of the South Jersey Industrial 
Safety Council. At present he is chair- 
man of the Philadelphia chapter of the 
American Society of Safety Engineers. 














the proper proportions to form and sup- 
port a combustible mixture.” Necessary 
proportions vary from 1 part vapor and 
99 parts air to 6 parts vapor and 94 
parts air. When these proportions are 
altered upward or downward outside the 
permissible limits, the mixture of vapor 
and air becomes noncombustible, and 
the fire is starved to extinguishment. 
Every effective method of extinguish- 
ing or controlling oil fires operates by 
attacking one or both of the ingredients 
of a fire (air and vapors) in one way 
or another. The method of using inert 
gas is based on reduction of supply of 
air below proportion required for a com- 
bustible mixture. The method of extin- 
guishment by foam reduces release of 
vapors below the minimum required for 
a combustible mixture, and also ex- 
cludes the air. The agitation process 
also operates by reduction of vapors 
below the lower limit of proportions 
required for combustions; but it differs 
from conventional methods by accom- 
plishing this through rearrangement of 
the contents of the tank of burning liquid 
rather than through addition of a smoth- 


ering agent to the surface. In short, the 
agitation process uses the liquid itself 
to extinguish or control the fire the 
liquid’s vapor is supporting. 

The agitation process forces the cooler 
liquid from the lower part of the tank 
to the burning area at the surface. Cooler 
liquid gives off either no vapors or less 
vapors than warmer liquid it replaces. 
This action either reduces the amount 
of vapors below the point required to 
sustain combustions, and thus extin- 
guishes the fire, or reduces rate of mix- 
ing of vapors and air sufficiently to make 
it possible to extinguish the fire with 
smaller amounts of conventional mate- 
rial and equipment than otherwise would 
be required. 

The flashpoint of a liquid is the tem- 
perature at which it gives off sufficient 
vapors to form a combustible mixture 
when the right amount of air is present. 
Vapor pressure refers to the tendency 
of the liquid to vaporize and thus tend 
to form a combustible mixture. Flash- 
point and vapor pressure therefore are 
closely related as far as combustibility 
is concerned. The agitation process can 
completely extinguish fires of oils that 
have flashpoints above their storage tem- 
peratures or that have low vapor pres- 
sures, below 0.5 psi. Examples of oils 
of this kind are kerosine, fuel oils, diesel 
fuels, and some crude oils. 

Although further research is to be 
made on the process, with respect to 
gasolines and crude oils, sufficient tests 
have been made to insure that the proc- 
ess will work successfully on oil with 
flashpoints above normal storage tem- 
peratures, and to reduce fire to easier 
extinguishment with conventional porta- 
ble equipment on lower flashpoint oils. 
Continuing tests will be for the purpose 
of further substantiating facts obtained 
by extrapolation. Some extrapolation is 
absolutely necessary, however, as it is 
out of the question to run all the fire 
tests necessary to prove the working of 
the process under all field conditions 
and all sizes of tanks, and with all 
lengths of preburns and in all kinds of 
oils, and especially crude oils. 


Objectives 


In its tests on fire control and extin- 
guishment by agitation, Socony- Vacuum 
has had two primary objectives: In the 
case of oils with flashpoints above stor- 
age temperatures, to provide a means 
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of extinguishment with regular operat- 
ing equipment normally available. In 
the case of oils with flashpoints below 
storage temperatures, to make it possi- 
ble to control such fire to easy extin- 
guishment with much less conventional 
material and equipment and by simple 
agencies and portable devices, to elim- 
inate the hazardous probability of slop- 
over and boil-over in crude oils. 


History 


The cooling effect of oils has long 
been recognized, even though the fuller 
implications were less readily perceived. 
Table-top demonstrations put out fires 
of some oil products by manual agita- 
tion of the product in which a paddle 
of sorts was used for stirring. In 1940, 
when England was being attacked with 
incendiary bombs, the fear arose that 
similar bombs might be dropped on oil 
tanks in the United States. Socony- 
Vacuum developed a demonstration in 
which small replicas of those incendiary 
bombs were dropped into small Pyrex 
tanks filled with oil products so that 
the audience could see them burn be- 
neath the surface without igniting the 
oil. Subsurface combustion could not be 
sustained, however, after the bomb had 
consumed all of its own supply of oxy- 
gen. When these bombs were dropped 
into containers of kerosine that were 
already burning at the surface, the agita- 
tion caused by the bomb spewing flame 
at the bottom of.the container would 
likewise extinguish the fire at the sur- 
face. Risinger continued working on 
the idea of agitation of ccntained oil 
fires for the purpose of extinguishing or 
at least controlling them. 

Interest was further stimulated by ex- 
periments conducted by the U.S. Navy 
in 1945 on sub-surface application of 
foam. Reports of these tests indicated 
that some oil fires were put out before 
enough foam had reached the surface 
to cover it completely and thus to reduce 
the supply of both vapors and oxygen. 
In other tests on lighter oils the height 
of the flame was lowered over surfaces 
not fully covered with foam, indicating 
that the rate of mixture of vapors and 
oxygen was being slowed. Even so, the 
agitation function was not sufficiently 
recognized by those making the tests 
to lead them to furher developments in 
this connection. 


General Findings 


1. General findings with respect to 
extinguishment of refined oils with flash- 
points above storage temperatures: 

These oils include kerosine, fuel oils, 
diesel oils, and other oils of similar 
characteristics. When heated to their 
flash-points they assume low flash oil 
characteristics. 

Satisfactory tests have been made on 
these oils using progressively larger 
containers. Starting with 55-gal drums, 
going then to tanks 5 ft—30 ft—36 ft 
and finally 115 ft in diameter, extin- 
guishment has been readily obtained. 
Fuels used in these tests have been kero- 
sine and mobilheat (No. 2 fuel), as 
typical of the class of oils that, because 
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MODEL 51 PIPELINE DITCHER 
.- + built to handle the big jobs! 


| Here’s the machine that digs transmission lines for crude 
| or natural gas across a lease or across a continent! The 
| big “51” works fast and at lowest possible cost—handles 
| tough shales, gumbo, gravel, caliche or scoria and, in easier 
| going, sets top digging speeds hour after hour . . . Digs a 
| level ditch up or down a grade up to 50” width. Safe 
| and easy to operate with automatic safety lock for up hill 
| digging, emergency foot brake and full power steering 

with cone-slip-sprockets . . . Non-clogging, self-cleaning 
| steel treads in 22” or 28” widths . . . Simple and accessible 
| for easy maintenance ... The ‘‘51” is the finest pipeline 

ditcher in over 60 years of experience, and remember — 


| Only Buckeye has a Ditcher for every Ditching Job! 






GAR WOOD 





TRADE MARK 
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of their flashpoints, can be readily ex- 
tinguished by agitation. 

That this may be done with unlimited 
preburn before application of agitation 
is based on the known fact that no heat 
wave is established on refined oils, the 
heat layer remaining of constant depth, 
of not more than 3-in., regardless of the 
length of surface burning. 

2. With respect to reduction of fire 
to easier extinguishment in refined oils 
with flashpoints below storage tempera- 
tures, findings were as follows: 

These oils include gasoline, low-flash 
naphthas, and jet fuels, also oils with 
higher flashpoints but heated to above 
such flashpoints. Gasoline has been used 
as the basic oil in these tests. 

Actual burning tests have been made 
only in tanks 5 ft in diameter and up 
to 10 ft high. These have proved that 
agitation will reduce the burning rate 
so much that extinguishment can be 
obtained by the use of relatively small 
quantities of conventional fire-fighting 
equipment. Although it is felt that suf- 
ficient data have been established on 
test runs to insure success in control of 
gasoline tank fires, further tests will be 
run to obtain substantiating data. 

3. With respect to extinguishment of 
crude oils with certain characteristics, 
these are the findings: 

Tests reveal that crude oils with vapor 
pressures below 0.5 psi can be extin- 
guished by agitation alone. 

This can be done provided agitation 
is applied before the heat wave has 


penetrated a percentage of the oil suf- 
ficient, when agitated, to raise the vapor 
pressure to above 0.5 psi, or the tem- 
perature above the flashpoint of the oil. 
This should allow ample time, in these 
crudes after ignition, to apply agitation. 
Crude oil in a 30 ft tank weathered to 
these characteristics, and still contain- 
ing 20 per cent gasoline content, was 
readily extinguished by agitation alone 
in a matter of seconds, and at a rate 
of air induction required to extinguish 
refined oils with flashpoints above stor- 
age temperatures. 


Air Rates and Pressures 


Air pressures should be sufficient to 
overcome the static head of oil pressure 
at the opening through which air is to 
be introduced into the tank. Actual rate 
of flow should start at 4 cu ft per min- 
ute per 100 sq ft of tank surface, and 
then, if necessary, raised to extinguish- 
ment or best control. The extra capacity 
is a safety precaution in the event that 
wind velocity is exceedingly high and 
direction is adverse to the flow of oil 


www 


Remote Control for Line 


A midwest oil pipe line has been 
eperated by remote control from 
New York City for almost two years. 
By metering and teletype facilities, 
New York operator has a complete 
picture of eight-inch pipe line which 
connects two points several hun- 
dred miles apart. 
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e FIVE MODELS 


e ECONOMICAL 


e QUICKEST IN OPERATION 


e Just slips over pipe 
e No hinges or latches to open or close 


e LIGHTEST WEIGHT 


(for pipe from 
4” to 36 inches) 


e FOR RENTAL OR PURCHASE 


PIPE CUTTING AND 
BEVELING MACHINES 


across the surface, or points of applica- 
tion are at the very minimum, or other 
conditions are such as to lengthen time 
of put out or reduction of flames. 


Air Inlet Mechanism 


Most important from a practical 
standpoint is the question of air-inlet 
mechanism. A requirement for an elab- 
orate grid system of air piping on the 
tank bottom would not be economical 
in view of the very low incidence of fire 
in oil tanks. These devices are also less 
effective than one or more large open- 
ings in accordance with size of the tank. 

Both the Olean and Paulsboro tests 
on extinguishment indicate that air in- 
lets up to five in number do reduce the 
time required for extinguishment on a 
large tank, as compared with that gained 
from agitation through a lesser number, 
or one inlet, in accordance with the size 
of the tank and at a less rate of air. 
They also show that for the single out- 
let, the center of the tank is a better 
point than at the shell. 


Precaution 

As a special precaution before open- 
ing a valve to send air into a tank that 
is on fire one should make sure that 
valves are closed to other tanks. This 
is a precaution against loss of air needed 
for extinguishment, or reduction of 
flames of the tank on fire, and against 
sending air into a tank where explosive 
vapors may be present with the possi- 
bility of static ignition. kk * 




















ine. 





illustrated above: Mathey Pipe Cutting “ Beveling Machi 
Cuts pipe at any predetermined angle , ’ 

illustrated left: Mathey Out- of-Round = ment. 
sizes of Mathey (and Mathey- made) Machines. es 

illustrated right: Mathey Shape and Coupon a kage ol 
ment. For cutting pipe intersections an p 


welding analysis. 


*COMPLETE STOCKS OF PARTS FOR ALL MATHEY and MATHEY MANUFACTURED M 
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ACHINES IMMEDIATELY AVAILABLE 


Cc. A. MATHEY MASS WORKS, INC. 


TULSA, OKLAHOMA 


212 SOUTH FRANKFORT 
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1000 MILES AT A GLANCE 


You are looking at the Platte Pipeline Company’s 
communications system. 1000 Miles of super- 
efficient microwave, surveyed, designed, manufac- 
tured and installed by Philco... world’s leading 
manufacturer of microwave equipment. 

The entire 1000 miles of this new microwave com- 
munications and control system can be seen in a 
glance at this terminal control board in Kansas City, 
Missouri. All functions of the pipeline can be ob- 


served and controlled at this point... The o| 
tion of pumps and compressors, the pressures and 
flow rates of oil, telegraphic printers, VHF mobili 
and stationery radio, even the operation 
microwave system itself. 

Philco microwave provides complete comm 
tions and control for this giant pipeline with gr 
reliability and less maintenance cost than could bi 
obtained from any other type of system. 


For Complete Information Write to Department PE 
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GOVERNMENT & INDUSTRIAL DIVISION 


PHILADELPHIA 44, PA. 
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In center foreground Pitot-Venturi is connected to pressure control 
transmitter. Connection for odorant injection is at right. 


Odorization equipment building showing carbon filters on roof 
with blow down flares in the left background. 


NATURAL GAS ODORIZATION* 


Transco is using both cyclic sulfides and mercaptan type 
odorants, having 60 units installed for leak detection 


W HEN the Transcontinental Gas Pipe 
Line Corporation constructed its pipe 
line in 1950, it installed natural gas odor- 
ization equipment at sales points along 
the pipe line. Since that time, some im- 
provements have been made in the meth- 
ods of odorizing gas, and the company 
has made changes to take advantage of 
new developments. 

As a general rule, natural gas odoriza- 
tion is done by distributing companies, 
rather thdn transmission companies; 
however, Transco odorizes its gas be- 
cause of a contractual obligation. 

Several states have laws requiring nat- 
ural gas to be odorized. These laws, of 
course, are for the protection of the con- 
suming public. Because natural gas has 
little or no smell, it is given a distinctive 
gassy odor, so that leaks can be more 
easily detected. Most state laws require 
gas to be odorized. The law requires a 
gas odorant shall be non-toxic and non- 
corrosive. One state also has a law re- 
quiring the gas supplier to make quar- 
terly reports concerning odorization 
practices, 

In 1931, a Bureau of Mines study was 
made to decide what kind of smell an 
odorant should have to be the most effec- 
~ *Presented before the American Gas Associa- 


tion Production and Chemical Conference, New 
York City, May 26, 1953. 
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tive. It was decided that a gassy odor 
was better than a stinky odor, because 
it would be more easily recognized by 
the average individual as being indica- 
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stations. Cline resigned from the Cities 
Service Gas Company in 1951 to be- 
come affiliated with Transcontinental 

Gas Pipe Line Corporation. 














tive of the presence of gas. Moreover. 
the gassy smell more nearly resembles 
the smell of manufactured coal gas. 
which has set the standard as to how 
gas used for domestic purposes should 
smell. 

During the last 25 years, there has 
been a great deal of study and research 
on the odorization of natural gas, and 
at the present time there are more than 
20 different odorants on the market. 
These odorants fall under two basic 
types, the cyclic sulfides and the mer- 
captan type odorants, both of which are 
liquid by-products of petroleum and 
have an intense gassy stink. Transco is 
at present using both types of odorants. 
A cyclic sulfide compound is being used 
in its main line plant, and the mercaptan 
compound is being used at other sales 
points along the line. 

Transcontinental now has about 60 
odorization units, ranging from 10,000 
cu ft per day units serving five houses 
to a 500,000,000 cu ft plant serving the 
Philadelphia and New York area. The 
smaller units are for the purpose of serv- 
ing company houses near the compressor 
stations. Intermediate size plants serve 
sales meter stations at towns along the 
pipe line. 

The odorization equipment for the 
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Three electric motor driven diaphragm pumps used to inject odorant. 


small units is of the usual absorptional 
type, in which all the gas is passed 
through the odorizer. In these odorizers. 
a small piece of wicking, situated in the 
middle of the gas stream, is saturated 
with odorant. Additional wicks are added 
for larger gas flows. Make-up odorant 
is added to these units about once every 
three months. 

The intermediate sized plants have 
two types of odorizers, the absorptional 
bypass odorizer, and the direct injection 
type. 

The absorptional bypass odorizer is 
the one most commonly used. It consists 
essentially of a tank equipped with one 
or more wicks, placed on a bypass gas 
line. The control for bypassing the gas 
through the tank is obtained by manu- 
ally throttling a valve on the main line. 
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. 


In order to proportion accurately the 
amount of odorant to the gas flow, it is 
necessary to make adjustments on the 
odorizer, based on gas volume and tem- 
perature changes. These odorizers are 
serviced intermittently, and the odorant 
is transferred by gas pressure or pump 
from a steel tank into the odorizer unit. 
This practice prevents the evaporation 
of odorant into the atmosphere during 
the servicing operation, thus eliminating 
possible complaints of odor. 

The direct injection type odorizers 
also are placed on a bypass gas line. 
The bypass gas flows through an ordi- 
nary positive type gas meter, which op- 
erates a small Archimedes pump. The 
pump discharges a measured quantity 
of the odorant into the bypass gas stream 
with each revolution of the meter. The 
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quantity of odorant can be varied 
changing the per cent of bypass gas 
by changing the liquid level! into whic! 
the pump dips. This odorizer requir 
some manual adjustment for variab| 
gas flows. 

Transco’s original main line plant » 
near Downingtown, Pennsylvania. T! 
plant utilized two electric motor driv 
positive displacement type 
pumps. The odorant volume was co! 
trolled by variable piston stroke adjust 
ments on the pumps. There were tw 
main ojections to this plant: 

First, the piston pump packing cou 
not be kept tight, allowing odor vapor 
to escape. 

Second, a full time operator was nex 
essary to manually adjust the pumps 
This required a total of four men, 
operate and maintain the plant. 

This plant was operated for approxi 
mately one year and was then replaced 
by an improved type plant situated neat 
Malvern, Pennsylvania. 

The new plant at Malvern conditio: 
all gas sold in the Philadelphia - New 
York area. This plant is at Station N« 
20 and the odorant is injected directly 
into the main gas flow on the discharg: 
side of the station. One injection is int: 
the 30-in. main line, and the other int 
a large lateral line, both lines being 
operated at a pressure of 750 psig. A 
separate and complete odorization unit 
was installed for odorizing the gas 
each of these two lines. Standby equi; 
ment is also available for either systen 

The odorization equipment is housed 
in a 14-ft by 16-ft brick building. Ther 
are no windows in the building and ver 
tilation is obtained by a fan exhausting 
through reactivated carbon filters. A 
carbon absorbs the odorant, these filter 
prevent the possibility of any odor being 
discharged into the atmosphere. 

The principal equipment of this od: 
ization plant consists of: 

1. Pitot-Venturi flow elements 

2. Pressure control transmitters 

3. Electric motor driven diaphragm 
pulsafeeders 

The pitot-venturi flow element is ii 
stalled in the main gas line upstrean 
from the point of odorant injection. Thi: 
element is connected through the pres 
sure transmitter to a control mechanisn 
on the pulsafeeder. Variations in the ga: 
flow rate effect a change in the pum; 
linkage causing it to feed proportion 
ately more or less odorant into the gas 

The “pitot-venturi’’, a typical flow el 
ment, consists of two concentric ventul 
tubes arranged so as to measure the ay 
erage gas velocity in the pipe line. Th 
outer tube measures the impact pressur‘ 
and the inner tube measures a pressur¢ 
slightly less than the static pressure 
This differential across these tubes is 
proportional to the rate of flow, and i 
translated into units of flow by an ind 
cating meter. 

The pressure control transmitter is in 
stalled on the indicating meter to d 
velop a control pressure proportional to 
the meter reading. This pressure con 
troller is connected to, and controls auto 
matically, the operation of the odorant 
pulsafeeder. Thus, the rate of injectior 


odorant 
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A. O. Smith Line Pipe being lowered in for a Southern Natural Gas Company Transmission Line. 


By year’s end, Southern Natural Gas Company will have 
lowered in 311 new miles of 24-inch, 20-inch and 16-inch 
mains to bring Duck Lake, Main Pass and intermediate 
production to Gwinville, Mississippi. Here, south Louisi- 
ana gas will enter the company’s east-west system for dis- 
tribution to Mississippi, Alabama and Georgia consumers. 


This new mileage, except for some field and gathering 
lines, will all be A. O. Smith line pipe, 68 miles of 24-inch 
from Gwinville to Franklinton, La.,220 miles of 20-inch 
‘comprising the legs to Duck Lake to the southwest and 
Olga to the southeast. 23 miles of 16-inch extend the 
Olga leg to Main Pass in the Gulf. 


FIRSTS by A.O. Smith: Welded line pipe « Internally ex- 
panded pipe « Light- wall large-diameter pipe « World's 
largest producer of large-diameter welded steel pipe. 







The A.0.Smith Casing Mill is operating at 
capacity to supply vitally needed casing 
for the Oil and Gas Industry. 


DEPENDABILITY tHrouch RESEARCH ano ENGINEERING 
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Southern Natural Gas Company’s new 
lines to tap south Louisiana gas fields 


Unusual pipelining practices will be employed near the 
gulf, where much of the land is under water or close to 
it. Here the pipe will be lowered into canals. Concrete 
jacketing will be applied as a protective “ballast.” 


At completion, Southern Natural Gas Company’s trans- 
mission system will contain more than 1,000 miles of 
A. O. Smith line pipe, including earlier shipments. Cur- 
rent requirements are being shipped from our Houston 
and Milwaukee mills in close harmony with the con- 
struction schedules. 


A.O.Smith Line Pipe is available in a complete range of sizes 
and wall thicknesses, from 85/-in. to 36-in. diameters. 


AO.Smith 


&) £2 eee eS 
CASING 


Chicago 4 «+ Dallas 2 * Denver 2 * Houston 2 

Los Angeles 22 * Midland 5, Texas * New Orleans 12 

New York 17 °* Pittsburgh 19 © San Francisco 4 
Seattle 1 * Tulsa 3 * Washington 6, D.C. 


International Division: Milwaukee 1 








LINE PIPE - 
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of the odorant is always in direct pro- 
portion to the flow of gas, even though 
the flow of gas varies. 

The Pulsafeeder is a combination pis- 
ton diaphragm pump. The piston recip- 
rocates in a cylinder at an established 
stroke length to displace an exact vol- 
ume of oil. Oil constitutes a hydraulic 
linkage and moves a diaphragm alter- 
nately forward and backward. The dis- 
placement from this diaphragm travel in 
turn takes in the odorant through a 
check valve on the suction stroke of the 
piston, and discharges a like amount of 
odorant through another check valve on 
the forward or discharge stroke of the 
piston. This type odorant injector was 
chosen because it does not have any stuf- 
fingbox packing to cause odorant leak- 
age with resultant annoyances. It was 
also chosen because its variable linkage 
permits automatic operation. 

A three months’ supply of odorant, 
approximately 5000 gal, is purchased in 
bulk and stored in five underground steel 
tanks. Purchasing in tank truck quanti- 
ties makes the odorant much cheaper 
and expedites its handling. 

From the steel storage tanks, the odor- 
ant is transferred by gas pressure to a 
three-day supply tank situated inside the 
equipment house. 

Because this odorization plant is fully 
automatic, it gives adequate, but not ex- 
cessive, odorization with little labor, 
making its operation both economical 
and satisfactory. 

The “Titrilog” and “Odorometer” are 
new instruments that have been devel- 
oped in recent years for use in the 
odorization of natural gas. 

The Titrilog is an instrument designed 
to record the concentration of sulfur 
compounds in a gas stream. As the sul- 
fur content of odorized gas is in pro- 
portion to the odorant concentration, it 
is possible by means of the Titrilog to 
record the amount of odorant in the gas. 

Transco used the Titrilog during its 
first few months of operation, because 
a new pipe line absorbs an excessive 
amount of odorant and it was necessary, 
at that time, to make careful checks to 
be sure that the gas had an adequate 
amount of odorant at the sales outlet. 

Until recently the Titrilog was offered 
on a rental basis only; however, since 
January 1, 1953, it is being offered for 
either rental or sale. 

The Odorometer is a portable instru- 
ment being used by our field personnel, 
which provides a faster method of de- 
termining odor levels than the usual 
room test method. The range of testing 
on this instrument is from one-tenth of 
1 per cent to slightly over 1 per cent gas 
in air. This range enables the operator 
to check the accepted standard for the 
detection of an odorant in natural gas. 

Transcontinental has had satisfactory 
results using both cyclic sulfide and mer- 
captan type odorants. The selection of 
the type odorant to use is primarily a 
matter of economy, but also depends 
upon operating conditions. The selection 
of equipment should be based on the 
quantity and type of odorant to be used, 
and the extent to which it will be ex- 
pected to operate automatically. * * 


| 
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Is designed to effect pre- 
cise spotting of subsur- 
face metallic structures 
and to indicate depth of 
same. It is widely used 
by public utilities — gas, 
oil, water, electric, tele- 
phone, and for pipe line 
construction and mainte- 
nence operation. 


3987 Chevy Chase Drive 





THE WILKINSON LINE LOCATOR 











WILKINSON PRODUCTS COMPANY 


Telephone: Sylvan 0-4314 


This electronic sleuth is being 
used on many of the impor 
tant pipe line jobs. It dete: 
mines placement and depth 
of pipes, cables, etc. Ths 
Wilkinson Line Locator is a 
dependable instrument built 
for tough jobs. 


Pasadena 3, California 








FACILITIES MAI MMEiete 


with a 


SHORTSTIQ 


as proven by actual Pipe 
Line company records. * 


Lost 
Storage 
In Feet 1 Yeor 2 Years 3 Yeors 
5’ 


a 


(a) tank cleaned and 
SHORTSTIR installed. 


AUYER -Jensén -Koss £0. 


BOX 3156 WHITTIER STATION TULSA 4, OKLAHOMA 
Write TODAY for Catalog. 


SALES REPRESENTATIVES: 


HOUSTON — Peddlers, Inc. @ LOS ANGELES — 
William J. Beckett Co. e NEW YORK — J. Arthur 
Moore Co. @ ODESSA—W. L. Somners Co. 
PITTSBURGH — Kerr Engineered Sales Co. 
SHREVEPORT — W. L. Somners Co. @ TULSA — 


Morvin Thomas Co. 
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These records show that sediment had accumulated, 
in some cases, at a rate of over 2 ft. per year 
Tanks were cleaned and SHORTSTIR Mixers 
installed. Thiefing after one year revealed less 
than 1” sediment. 

Now ... SHORTSTIR Mixers are available with 
MECHANICAL SEALS and self lubricating 
shaft bushings —eliminating packing prob- 
lems and special lubricators! 
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however 
you apply it... 


NIO-O=xX 


insures 
long-term 
protection! 


Every pipe line installation is a major investment 
demanding positive insurance against corrosion and 
costly maintenance. Dearborn NO-OX-ID Coating 
Combinations give you that kind of protection. Whether 
‘it’s reconditioning a line in service or a new installation, 
it pays big dividends in long-term protection to call 

on Dearborn’s practical knowledge and experience. Insure 
uninterrupted service on your next pipe line job with 
Dearborn NO-OX-ID Coating Combinations. 


(J 


id bq 


TRADE MARK 


DEARBORN CHEMICAL 
MERCHANDISE 
CHICAGO 5 


COMPANY 
MART PLAZA 


a ILLINOIS 


’ 
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THE ORIGINAL 
RUST PREVENTIVE 


by Traveliner 


On long lines, traveling mo- 
chine application of NO-OX-ip 
and NO-OX-IDized Wrapper; 
produces greater footage with 
smaller coating crews. NO- 
OX-IDs do not produce noxious 
or harmful fumes. 


by Hand 


Over rough terrain—on short 
lines—on maintenance jobs, 
Dearborn NO-OX-ID and NO- 
OX-IDized Wrappers are easily 
applied either cold or hot. A 
NO-OX-ID coating of only ) 
is adequate for long term pro- 


. tection. 


at the Mill 


Independent applicators and 
many utilities rely on NO-OX- 
ID combinations applied by 
stationary coating machines 
for complete pipe line protec- 
tion. 
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ied by 
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protec- 


FOR YOUR FILES... 


This informative Dearborn book 
"Protecting Underground Pipe from 
Corrosion with NO-OX-ID and 
NO-OX-IDized Wrappers.” Illustrates 
and describes all methods 


YOUR COPY IS READY... 
USE THE COUPON 
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bright protection 
that LASTS ! 





Outdoor storage tanks of all! 
types, pumps, piping, las! 
longer, stay brighter with 
NO-OX-ID 5C Primer and Alv- 
minum Protective Coating. 
Resists abrasion, fumes and 
mild chemical attack. Send for 
literature describing these long 
lasting coatings. 


Dearborn Chemical Company Dept. 
Merchandise Mart Plaza 

Chicago 54, Illinois 

Please send me 


O) Dearborn we Line Catalog D Descriptive Literature 
CO Have a Dearborn Pipe Line 5C Primer and Alumi: 
Engineer call. Protective Coating. 


Company 
pr 




















C-R-C Middle-incher 
Ditching Machine 


C-R-C Stationary Coating 
and Wrapping Machine 


















C-R-C 27-Barrel ‘’S-P’’ 
(Sweep and Propeller agitation) 
Dope Kettle 





C-R-C Model “C” and Model “CR” 
Cleaning and Priming Machine 

















7 C-R-C Imco Pipe Beveler 
| C-R-C Lowering-in Belts 
C-R-C Vertical Pipe Bender 
I 
4 
n 
n 
c 
l 
C-R-C Hydraulic I 
Internal Line-up Clamp t 
le C-R-C Adjustable Pipe Cradles i 
C-R-C Type “DD” Coating and ; ’ j 
Wrapping Machine (Travelling Type) C-R-C Tractor Bending Shoes » P f 
4 a 
. P s 
For 19 years pipeliners have looked to C-R-C to be first | 
with the finest in pipeline construction equipment. C-R-€ J 
engineering and manufacturing: facilities are tied to the Write for the C-R-C Pipe Line Cata- I 
pipeliner’s problems by a group of men whose pipeline se which shows 124 poges of. the f 
. F : : atest and best in pipe line equip- 
experience is unparalleled in the industry. Look to C-R-C ment and supplies. I 
: first to fulfill all your construction equipment and supply ; 
problems. . 
Cc 
t 
i 
0 
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CRUTCHER ¢ ROLFS e CUMMINGS , INC 


Pipe Line Equipment and Supplies 
HOUSTON, TEXAS TULSA, OKLAHOM! 
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I is reasonable to expect hot rolled 
0.25 per cent structural carbon steel to 
be tough and ductile at ordinary tem- 
peratures. Yet occasionally an engi- 
neering structure will fail in a brittle 
manner at stresses that are below those 
considered safe. The increasing preva- 
lence of such fractures has been of con- 
siderable concern to engineers and 
ulic metallurgists, and they have attempted 
Clamp to acquire a better understanding of the 
brittle fracture phenomenon. This paper 
is an introductory discussion of the sub- 
ject, with special consideration of those 
factors which could affect the perform- 
ance of natural gas transmission line 
steels. 

Metallurgists and engineers for over 
half a century have been aware of the 
Jekyll and Hyde role played by steel. 
Disastrous brittle fractures were so in- 
frequent prior to 1943, however, that 
little effort was made to gain a better 
understanding of the problem involved. 
With the onset of the war, this picture 
changed. The rate at which large struc- 
tures were being assembled by welding 
increased enormously. As a consequence 
of this, the incidence of serious frac- 
tures became alarmingly great. When 














*Presented before American Gas Association 
ransmission and Storage Conference, Chi- 
cago, Illinois, April 30-May 1, 1953. 
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lurgy at the University of California in 
Berkeley where he has been teaching 
metallurgy and conducting research on 
the brittle fracture of steel, on creep, 
and on plastic flow of metals. Prior to 
1944 he was employed as a research 
metallurgist by the General Electric 
Company. He is the author of a num- 
ber of technical papers concerned with 
mechanical properties of metals. 











the all welded tanker Schenectady! (see 
Fig. 1) failed with a brittle fracture 
on the morning of January 16, 1943, it 
heralded the arrival of a new period of 
intensive investigation into the brittle 
fracture problem. Some of the facts of 
the Schenectady case are of interest 
because they illustrate the unpredict- 
able nature of this type of failure. She 
was standing quietly at her outfitting 
dock when she suddenly split in two. 
There was no warning and no evident 
reason for the break. The stress in the 
crown of the deck where the fracture 
originated was less than 10,000 psi— 
far below the “allowable” operating 
stress. No conventional design criterion 
could account for the failure. This illus- 
tration is typical of many that could be 


TRUE STRESS IN TENSION, PSI 


Causes of Brittle Fractures in Steel* 


Brittle fractures became a problem in gas trans- 
mission when large diameter lines came into use 


FIG. 1. Tanker Schenectady after spliting 
in two at outfitting dock.! 
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TEMPERATURE, F 


FIG. 2. Effect of temperature on yield 
stress and reduction of area for a hot 
rolled 0.25 per cent carbon steel 


cited. Other ships as well as oil storay: 
tanks, welded bridges and even gas 
transmission pipelines have failed in a 
similar manner. Obviously, observan: 
of conventional design practices is not 
necessarily insurance against brittle 
failures in engineering structures. What 
then, are the factors that influence this 
behavior and how can the probability 
of brittle fracture be minimized? This 
is the serious question confronting the 
designer and construction engineer to 
day. Unfortunately there is no simple 
answer; the brittle fracture problem ir 
volves many factors that are interrelated 
in a complex way. To acquire an ove! 
all perspective of the problem it is help 
ful to consider the important variables 
of temperature, structural discontinui 
ties, and chemical composition se; 
ately. , 


Effect of Temperature 
Temperature plays a major rok 
the brittle behavior problem. It is not 
too generally known that standard 0.505 
in. diam unnotched tensile test bars of 
0.25 per cent carbon structural steel ar: 
extremely brittle when the test tempera 
ture is lowered sufficiently. Fig. 2 illus 
trates this effect. The yield strength and 
fracture stress (load at fracture divided 
by actual area of reduced section) ar 
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FIG. 3. Twelve inch wide, %-in. thick 
centrally notched plate of hot holled 
0.25 per cent carbon steel tested in 
tension at 70 F. (a) View of specimen, 
(b) Close-up of shear fracture surface. 





FIG. 4. Same steel as shown in Fig. 3 
except testing temperature was 32 F. 
(a) View of specimen, (b) Close-up 

of brittle fracture surface. 























FIG. 5. Views of brittle 
fracture in 20-in. diam, 
%-in. wall welded 
tube of 0.25 per cent 
carbon steel. Tested 
with combined internal 
pressure and axial load 
at — 40 F. 





FIG. 6. Photograph showing gas transmission pipe line 
that failed during testing. 


plotted for a number of temperatures, 
as is the reduction in area at fracture. 
The 0.25 per cent carbon steel used for 
this investigation was ductile in a stand- 
ard tensile test at all temperatures 
above about minus 200 F. Below this 
temperature, however, the metal be- 
came extremely brittle. This pattern of 
behavior is not unique with steel. Tar, 
for example, behaves in a plastic man- 
ner when warm but is brittle when 
cold; glass is similarly affected by tem- 
perature.-Among the metals, it has been 
found that this dual trait is common 
to certain general classes, namely those 
metals that crystallize in the body cen- 
tered cubic and hexagonal close packed 
structures. The face centered cubic 
metals apparently do not undergo the 
transition from ductile to brittle be- 
havior no matter how low the test tem- 
perature. 

The low temperatures referred to 
above are so far below the normal op- 
erating range that they may usually 
be considered of scientific interest only. 
Unfortunately, however, all that is 


needed to make such a steel brittle at 
normal temperature is the introduction 
of a notch or mechanical discontinuity. 
For example, when the steel used for 
the tensile tests reported in Fig. 2 is 
tested in tension in the form of 12 in. 
wide %4 in. thick plates containing sharp 
central notches (terminating in a jewel- 
ers hacksaw cut), the behavior is 
markedly altered. Fig. 3a is a photo- 
graph showing such a plate after hav- 
ing been pulled to failure at 70 F. A 
close-up of the ductile shear fracture 
is shown in Fig. 3b. When a similar 
plate was fractured at 32 F, however, 
the steel behaved in a brittle manner as 
shown in Figs. 4a and 4b. The notch 
had raised the temperature of brittle 
behavior from well below minus 200 F 
for the unnotched tensile specimen to 
above 32 F for the notched plate. The 
temperature below which steel behaves 
in a brittle manner is called the “transi- 
tion temperature.” As has just been 
shown, this temperature is not a fixed 
value for a given steel but varies widely 
depending upon the choice of specimen 
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FIG. 7. Charpy test results for a 
0.22 per cent carbon steel.° 


FIG. 8. Effect of width on strength of 
centrally notched %-in. thick 0.25 
per cent carbon steel plates.’ 


PLATE WIOTH, IN. 








employed for its determination. Fur- 
thermore, it is not a single value of 
temperature even for one steel because 
the transition from ductile to brittle 
behavior takes place gradually over a 
temperature range. This will be dis- 
cussed more fully in the next section. 
Any type of mechanical discontinuity, 
whether it be part of the structural de- 
sign or inadvertent discontinuities, such 
as imperfections in welds (cracks, slag 
inclusions, incomplete penetration ) , acts 
to make steel brittle at ambient tem- 
peratures. An example of a brittle frac- 
ture in a large welded tubular structure 
is shown in Fig. 5. The steel was again 
of the 0.25 per cent carbon semi-killed 
class. The tube was 20 in. in diameter 
by 10 ft long and had a wall thickness 
of 34 in. It was loaded in the three mil- 


HM 





lion pound tensile testing machine at 
the University of California. Both axial 
load and internal pressure were used in 
the test, which was conducted at minus 
40 F. This tube fractured in a brittle 
manner very similar to recent failures 
that have occurred during tests on newly 
laid gas transmission lines. 

The photograph shown in Fig. 6, 
which was kindly provided through the 
offices of C. T. Schweitzer, secretary for 
Subcommittee 8 of Section Committee 
on “Code for Pressure Piping,” ASA 
B-31 (sponsored by the American So- 
ciety of Mechanical Engineers), shows 
the result of one of the most spectacular 
brittle fractures that has occurred dur- 
ing the testing of a natural gas trans- 
mission line. 

It has become evident that steel can 


PIPE CUTTING AND BEVELING MACHINE 






Guts ae 
es 





FASTER, 
eve + EIN OMICALL 


behave in two distinctly different ways. 
At higher temperatures or in the ab- 
sence of notches, structural steel is 
tough and ductile while at lower tem- 
peratures or when sharp notches are 
present it may act in a brittle manner. 
The two modes of fracture have been 
found to be associated with separation 
on two different crystallographic planes 
in the ferrite crystals.* The low tempera- 
ture brittle type fracture occurs by a 
cleavage type separation on the cubic 
planes of the crystals and the ductile 
shear type failure follows the cube di- 
agonal planes upon which slip occurs 
during plastic flow. The cleavage mode 
of fracture is due to the tensile load 
acting perpendicular to the fracture 
plane. This type of fracture is common 
in minerals, for example mica, in which 





Split horseshoe shaped gear permits machine to slip 

quickly over pipe. Fast operating snap chain fasteners hold it —_ 
in place. A complete cut and bevel can be made in a 12 inch wastes 
pipe in about two minutes. 


















intersec 


Out-of-Re es 
ment is : Ered 
pipe is out 






You'll soon save several times the cost of the machine in 
labor, gas and transportation charges. H&M takes approxi- 
mately one-half the labor and gas to make the cut as hand 

cutting and the work is all done in the field. 








Bring this light (24 to 155 prunes but durable machine 
to the pipe instead of moving the heavy pipe to the machine. 
Remember, H&M designs for SPEED and ECONOMY. 


iM 


Trade Mark Reg. U. S. Pat. Off. 


purself. Let us 
lemonstration. 





PIPE BEVELING MACHINE COMPANY 
311 E. 3rd St. 





Tulsa, 
Phone 3-0241 
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NICOLET INDUSTRIES, INC. 


QUALITY MANUFACTURER OF 


NICOLET ASBESTOS 


PIPE LINE FELT 
Make 


Nicolet Regular 15# Asbestos Pipe Line Felt. 

Nicolet Perforated 15# Asbestos Pipe Line Felt. 

Nicolet Medium Weight 84 Asbestos Pipe Line Felt. 

Nicolet Vitrabestos, Glass Reinforced Asbestos Pipe 

Line Felt. 

Oiher weight felts which are available because Nico- 

Jet is a custom manufacturer of Felt Products. 
Nicolet Asbestos Pipe Line Felt has the minimum organic 
content and application strength is obtained without the 
use of organic reinforcements, such as hair. 


Write for your copy of the new Nicolet Catalog 
ALL INQUIRIES WELCOME 


MANUFACTURED py. 


NICOLET INDUS TRIES, INC. 


70 Pine Street 
New York 5 
»NUY 








MIDDLE WEST COATING 


207-A Daniel Bidg 
P.O. Box 153 

















DISTRIBUTED py. 


& SUPPLY 


: Tulsa, Okla. Ph.-2-5215 


or 2-5216 








SUBSCRIPTION ORDER FORM 


The Petroleum Engineer, 


|| CINCH 





Box 1589, Dallas, Texas. 


(Enter) (Renew) my subscription for— 


SPECIALIZED EDITIONS 
O DRILLING and PRODUCING O OIL and GAS PIPELINING 
O REFINING and PETROCHEMICAL 


] year... $2.00 O 2 years... $3.00 O 
3 years... $4.00 O 
COMBINED EDITION 
lyear...$5.00 O £2 years... $8.00 O 
3 years... $10.00 O 


Name 





C om pany 





Position 
Home Address 
Office Address 

















City State 








Affords Faster, 
Smooth Bends 











Cinch standard equip- 
ment now offers an 
improved hydrawlic 
system and new 
wedge-type pin-up 
slide for greater dura- 
bility and speed. If 
I desired, even faster, 
easier maneuvering 
can be obtained with 
Athey tracks and hy- 
draulic lift tongue. 


Contractors swear by Cinch 
“Smooth Bend” Pipe Benders for 
dependability and uninterrupted 
service. Cinch Pipeline Equipment 
provides the most up-to-date 
equipment and expert mainte 
nance. 
















PIPE BENDERS la~— LINE-UP CLAMPS 







4 
Con Mat on | & 
7050 Long Drive— 
Houston 17. PIPELINE EQUIPMENT, Inc. 


Texas 
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layers may be pealed apart with a nor- 
mal force. The shear type fracture is 
always associated with plastic flow 
while the cleavage mode of fracture may 
occur either after substantial amounts 
of flow or without any measurable 
amount of plastic strain. Shear fractures 
on a microscopic scale follow planes of 
maximum shear stress, i.e. 45 deg to the 
direction of maximum tensile stress; 
microscopically they follow the planes 
upon which plastic flow occurs within 
the individual crystals in the aggregate. 
The shearing action causes the fracture 
surfaces to slide over each other, caus- 
ing striations, which give the surfaces 
a gray silky look. Cleavage fractures 
tend to follow a single plane through 
each grain and, since no sliding occurs 
on the fracture surface, they are gen- 
erally bright and shiny and appear 
granular or crystalline. The difference 
in appearance is shown in Figs. 3b 
and 4b. 

As the two kinds of fracture are 
caused by different types of stress (one 
a normal stress, the other shear) it is 
possible to interpret the effect of struc- 
tural discontinuities in terms of the ratio 
of maximum normal stress to maximum 
shear stress. In uniaxial tensile loading 
the normal stress is equal to twice the 
shear stress. In biaxial or multiaxial ten- 
sion, the maximum shear stress is equal 
to one half the difference between the 
maximum and minimum normal stresses. 
Speculation about the influence of the 
ratio of normal to shear stress leads to 














Shuts Down Pump 
AUTOMATICALLY 
and serves as Accurate 
Pressure Gauge 


MURPHY Switch Model -45 for 
Pipeline Pumps shuts down engine 
automatically when 


¢ TANK IS PUMPED OUT ’ 
e LINE BREAKS 


® DANGEROUS OVERPRES- 
SURES THREATEN 


This model is also widely used as 
safety shut down on gas compres- 
sor plants and pipeline pumps. 


SOLD BY ENGINE DEALERS 
and SUPPLY STORES 


FRANK W. apa 


MMM A Mares 
é 


ite) Gar Pe) TULSA, OKLA 
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FIG. 9. Effect of size on strength 
of welded hatch corner test 
specimens made of 0.25 

per cent carbon steel.® 


some interesting conclusions. For ex- 
ample, if a test bar of the steel used for 
the tests shown in Fig. 2 were twisted by 
torsional loading at minus 300 F instead 
of being loaded in tension, it should be 
ductile instead of brittle because the 
ratio of normal to shear is one 
for torsion. This conclusion has been 
substantiated by experiments. 

Similarly it may be concluded that 
internally loaded thin walled cylinders 
should remain ductile at temperatures 
well below 0 F. Again this has been veri- 
fied experimentally. It was clearly 
demonstrated that pipes and other sim- 
ple structures would behave in a ductile 
manner even at subatmospheric tem- 
peratures unless mechanical imperfec- 
tions such as notches, cracks, large slag 
inclusions, incompletely penetrated 
welds, were present. Brittleness at or- 
dinary temperatures was always found 
to be associated with notches. 

The question arises, then, as to the 
action of the notch. An analysis of the 
notch problem shows that in addition to 
the familiar stress concentration effect, 
notches alter the ratio of normal to shear 
stress. This alteration in stress ratio, 
which is responsible for the embrittling 
action of the notch, is caused by the 
fact that in a sharp deep notch there are 


stress 
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NOTICE: 


No change except the 
corporate name. We 
still have the same 
ownership, same 
management, same 








Specify 


address, same telephone, and use the same 45 years of experience 
to render the same service under the same trade name—“PELCO”. 
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40 80 120 
TEMPERATURE, F 
FIG. 10. Effect of cold work on 
transition temperature of 0.25 
per cent carbon steel as determined 
with keyhole notch Charpy 
specimens. 


200 


secondary stresses set up by the steep 
stress gradient of the longitudinal stress 
acting across the notch. These second- 
ary stresses act across the width of the 
notch at the apex and along the face of 
the notch at right angles to the load 
stress. As both of these are tensile 
stresses, the ratio of normal to shear 
stress increases and consequently the 
opportunity for brittle behavior is en- 
hanced. 

The relative brittleness of a steel is 
indicated by its “notch ductility.” Some 
materials are tough and ductile in the 
presence of notches, others are not. 
Commercial steels vary widely in this 
property. It is important, therefore, to 
have some means for evaluating notch 
ductility or notch toughness. A great 
deal of work has been done in exploring 
the effects of variations in specimen and 
notch geometry. Several dozen different 
kinds of notched specimens have been 
used quite extensively in determining 
the relative brittleness of various steels. 
Results may be summarized briefly by 
saying that, within the limits of error, 
steels are rated in the same order of 
relative brittleness by all of the notched 
specimens.* The transition temperature 
for any one steel depends, of course, 
upon the specimen design. 

As the relative brittleness of steels 
may be evaluated satisfactorily with al- 
most any type of notched specimen, the 
problem of selecting a suitable test 








Welding Saddles 

















= 
PELICAN SUPPLY CO., INC. 


P. O. Drawer 1108 
SEE YOUR NEAREST SUPPLY HOUSE 


<< 


Shreveport (84), La. 





(Formerly: Pelican Well Tool & Supply Company) 
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SR-4° DEVICES IN INDUSTRY... 
USES UNLIMITED 


In the static testing of rocket fuel 
systems, Aberdeen Proving Ground 
needed a transducer which could 
respond to the high pressures and 
frequencies encountered. 


THE BALDWIN | diduasbiotwarhenh ryan 
SOLUTION: pecial SR-4 Pressure Cells 


with the necessary high accuracy and high 
frequency response. 


These transducers give Aberdeen all of these advantages: 


1. High Accuracy—pressure versus voltage outputs are linea! 
with 4% of 1% and calibration (span) is held within 1% of 1 


2. High Pressures—capacities up to 20,000 psi. 


3. Limitless Frequency Response—The frequency response 
limit of the attached piping or vessel is reached before the 
pressure cell reaches its frequency response limit. 


4. Versatility—these SR-4 Pressure Cells are all interchangeabl« 
so that they may work into the same instruments. Being electri: 
they also work easily into an oscilloscope which is necessary 
for high frequency pressure fluctuations. They can be used to 
operate any null-balancing or manual type potentiomete: 








The uses for Baldwin SR-4 devices in industry are 
unlimited ... measuring load, pressure or torque more 
accurately and economically. Wide range of standard 
capacities available. For the latest technical information 
please write Dept. 3230, Baldwin-Lima-Hamilton Corp., 


20,000 p.s.i. high frequency Philadelphia 42, Pa. 


pressure cell. Length-5'2”, 


diameter 2”, weight-1 x TESTING HEADQUARTERS 


BALDWIN - LIMA -HAMILTON 


Philadelphia 42, Pa. * Offices in Principal Cities 
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Pipeline 
Contractors 


Anderson Bros. Corp. 





Houston, Texas + 24 Insleys 


O.R. Burden Constr. Corp. 
Tulsa, Okla. + 27 Insleys 


H. C. Price Co. 4 
Bartlesville, Okla. » 30 Insleys 


Brown and Root, Inc. 


Houston, Texas « 45 insley 


Williams Bros. Co. 
-. Tulsa, Okla.» 51 Insieys 


---and many. 
others. } 





Insley Type L Clamshell Owned by H. C. Price Co., Bartlesville, Oklahoma 


i contracting is acknowledged as the 
toughest work in the construction industry. 
Operating 24 hours a day, meeting time schedules 
through virgin country all over the world. 
Repeat orders assure us that Insley 
has been accepted by the pipeliner. 





INSLEY MANUFACTURING CORP. INDIANAPOLIS 6, INDIANA 





specimen becomes rather simple. Al. 
though there are still a number of dif- 
ferent types of notched specimens in 
use, there is a strong trend toward the 
adoption of the Charpy specimen as a 
standard. There are two types of Charpy 
specimens in common use, the keyhole 
notch and the V-notch; the V-notch is 
now considered to be superior for evalu- 
ation of notch brittleness. Fig. 7 shows 
results obtained by Kahn and Imbembo® 
with a 0.22 per cent carbon semi-killed 
steel. Both kinds of Charpy specimens 
were used in their investigation. These 
curves are representative of the results 
that may be expected with Charpy speci- 
mens. It is evident that the transition 
from ductile to brittle behavior is not 
abrupt. Consequently some temperature 
must be arbitrarily selected as the transi- 
tion temperature. The two most com- 
monly selected are (1) the temperature 
half way down the steeply sloping por- 
tion of the curve (the average energy 
transition temperature), and (2) the 
temperature at some fixed value of 
energy, usually 15 ft-lb (frequently 
called the ductility transition tempera- 
ture). It is felt that the V-notch speci- 
men yields less ambiguous results for 
either criterion. 

Although there is no absolute cor- 
relation as yet between Charpy test re- 
sults and service performance, pre- 
liminary results indicate that a reason- 
able correlation is possible. Williams 
and Ellinger® found that plates in which 
brittle fractures started in ships had 
less than 15 ft-lb in the V-notch Charpy 
test at the temperature of the service 
failure. 

Size Effect 

Test results as well as service fail- 
ures indicate that the strength of a struc- 
ture decreases as the size is increased. 
Fig. 8 shows how the nominal strength 
(load divided by net area) of large cen- 
trally notched plates varies with width 
for a 0.25 per cent carbon hot rolled 
steel.’ A similar but more severe de- 
crease in nominal strength was found by 
DeGarmo et al® for welded scale models 
of hatch corners. Their results are re- 
produced in Fig. 9. 

There seems to be a parallel between 
laboratory results and service: failures. 
In gas transmission pipe lines brittle 
fractures were not a problem in the 
older, smaller diameter lines but became 
important only when the pipe size was 
increased to about 30 in. Also it may be 
of significance that when oil storage 
tanks were increased in size from 55,000 
bbl to 100,000 bbl, an epidemic of brit- 
tle fractures occurred. 


Effect of Composition 


Although the influence of various ele- 
ments in steel has not been completely 
determined, enough data have been ac- 
cumulated to indicate with reasonable 
certainty the effects of carbon, man- 
ganese, silicon, nitrogen, and _ phos- 
phorus.*:'” An increase of 0.10 per cent 
in the carbon content raises the transi- 
tion temperature about 50 F. An in- 
crease of 0.10 per cent in the manganese 
content /owers the transition tempera- 
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INTENSE” 
COLD ~ 


Farrel® speed increasers are designed for continu- 
ous day and night operation under the most 
adverse conditions encountered in pipeline pump- 
ing service. 

The “perfection” of the design is a matter of 
record. Since 1932, when the line was first devel- 
oped, hundreds and hundreds of these units — 
totalling more than a quarter of a million horse- 
power—have been installed. And, every one is still 
operating successfully. 


This amazing record is worth remembering the 
next time you are in the market for speed in- 
creasers. It provides a virtual guarantee of trouble- 
free operation. 


The modern line consists of 49 standard sizes 
with speed ratios ranging from 1:1 to 12:1. For 





higher ratios, units using two sets of gears are 
supplied with ratio range from 12:1 to 40:1. Two- 
pinion units, designed to transmit power from a 
single engine to two pumps are also available. 


For further details of these proved-on-the-job 
speed increasers, send for a copy of bulletin 448A. 
No cost or obligation. 





FARREL-BIRMINGHAM COMPANY, INC. 


ANSONIA, CONNECTICUT 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Boston, Akron, Detroit, 
Chicago, Memphis, Minneapolis, Portland (Oregon), Los Angeles, 
Salt Lake City, New Orleans 


OIL FIELD REPRESENTATIVES 


Hercules-Lupfer Engine Sales Co., 124 N. Boston St., Tulsa 1, Okle 
V. W. Osborne, 860-A M&M Building, Houston 2, Texas 


- Steming ngham 
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SPEED INCREASERS for ‘round-the-clock service 
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PITT CHEM Modified Enamel 
by 
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y= CHECK the specification sheets of Pitt Chem Modified Enamel and you'll see 
_— why this tough, durable pipeline coating performs better on application and lasts 
— longer in service. For we've set up rigid written standards on softening point, 
— ash, penetration, etc., and every drum of Pitt Chem Modified Enamel must measure 
Aine up before shipment. 
eitienas This quality-controlled enamel will heat up faster, flow better from kettle to 
4 pipe and coat more pipe per ton over a wide temperature range. And remember 
o this: Pitt Chem’s uniform top quality means better, longer-lasting protection under- 
mn — ground, ® Write today for more product data, technical information or on-the-spot 
ico — application assistance. 
— wad 4536 
a 
* — * Standard Grade Tar Base Enamel 
—  _ * Modified Grade Tar Base Enamel P as liamast: ae 
oe cic : veles b apache 
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: = * Cold Applied Tar Base Coatings 
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COAL CHEMICALS » AGRICULTURAL CHEMICALS © FINE CHEMICALS © PROTECTIVE COATINGS ¢ PLASTICIZERS « ACTIVATED CARBON « COKE « CEMENT « PIG IRON 
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“ture about 10 F. Thus for a given 











strength level, steels with higher man- 
ganese to carbon ratios have lower 
transition temperatures. Increasing ni- 
trogen or phosphorus raises the transi- 
tion temperature at a relatively rapid 
rate. 

The finish rolling temperature is also 
of importance. For each 100 F increase 
in finish rolling temperature (above 
1650 F) the transition temperature is 
raised about 10 F. Normalizing, if done 
at a low temperature (and particularly 
if the finsh rolling temperature was 
high) will lower the transition tempera- 
ture. Each 100 F increase in normaliz- 
ing temperature above 1500 F, however. 
raises transition temperature about 20 F. 


Effect of Cold Work 


When hot rolled structural steel is 
cold worked, the transition temperature 
is raised. Fig. 10, taken from the work 
of Klier, Wagner, and Gensamer,'! 
shows the effect of cold working as de- 
termined with Charpy keyhole speci- 
mens. For low values of strain, the 
transition temperature is increased 10 
F or more for each 1 per cent of de- 
formation. 


Discussion 
The desirability of using a notched 


. bar test to evaluate the brittleness of 


steel is evident from the foregoing brief 
discussion of the subject. There are 
practical limitations, however, that re- 
strict the use of notched bar properties 
in specifications. At the present time it 
is not possible to determine what notched 
bar properties a heat of steel will have 
until it has been rolled and by that time 
it is too late to divert unsuitable heats 
into other uses. 

Control of chemical composition, 
however, is possible and must be relied 
upon at the present time to minimize 
the occurrence of brittle fractures. 

In closing, it may be of interest to 
point out that brittle fractures may 
propagate at velocities approaching a 
mile per second. If a brittle fracture oc- 
curs in a pipe line being tested with 
methane (in which the velocity of an 
elastic wave is about 1400 ft per sec- 
ond), the gas pressure remains high 
ahead of the advancing crack, thus en- 
couraging the fracture to continue. In 
a similar pipe being tested with water. 
the pressure may actually relax ahead 
of the advancing crack because of the 
higher velocity of propagation of an 
elastic wave in water. Practical con- 
siderations, however, often restrict the 
use of water for tests even though it is 
theoretically superior in a horizontal 
line. 

There has been a large research pro- 
gram organized by the American Gas 
Association to investigate the factors in- 
fluencing the brittle behavior of pipe 
lines. The project undoubtedly will lead 
to a better understanding of the problem 
and will indicate the changes needed for 
improved performance. 
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With over 100,000 amperes of pro- 


tective current 


successfully de- 


signed and installed by ERP, over 


two million pounds of steel and mil- 


lions of dollars’ worth of equipment 


are being saved from corrosion each 


year. 


Call on this experience when you 


are looking for dependable cathodic 


protection to save your maintenance 


dollars on pipelines, pressure tanks, 


reservoirs, elevated water tanks, 


water treatment systems, deep wells 


or cargo ship ballast tanks. 
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30 Independent Channels Give Maximum 
Communications Capacity...Reliability 


Many critical communications and con- 
trol requirements are solved by micro- 
wave—the newest complete system of 
communications. When you compare 
the practical advantages of presently 
available microwave systems, consider 
these facts about the new Westinghouse 
2000 MC Microwave. 


This Westinghouse system is based on 
(1) an extensive field and laboratory 
study of user requirements, and (2) 
years of valuable manufacturing and 
application experience with all types 
of end-use equipment. Selection of the 
2000 MC band is one important result. 
This band provides more capacity than 
lower frequencies . . . gives less fading 
than higher frequencies. 


Another important result is capacity: 
Westinghouse 2000 MC Microwave 
supplies 30 voice channels—more than 
enough for most present needs and 
capable of accommodating future 
needs. An independent 31st channel 
supplies service communications. 


Each of these 30 voice channels can 
handle up to 15 telegraphic circuits. 
At full telegraphic capacity, 450 cir- 
cuits are available for teletype, tele- 
metering, VHF control, supervisory 
control, relaying, load control, and 
other functions. See illustration below 
for a typical arrangement. 


These functions of Westinghouse mi- 
crowave are based on a simple, flexible 
system of utmost reliability. Its two 
streamlined assemblies — Type FR 
Microwave Radio (illustrated) and 
Type FJ Multiplexing Equipment — 
have only four basic units each. Type 
FR Radio units can be assembled as 
either terminal or repeater stations. 
Type FJ Multiplex panels are entirely 
self-contained . . . each panel is pro- 
vided with an individual power supply 
. . . and for high multiplex channel 
stability each channel has individual 
crystal control. 


Strict channel independence like this 
means multiplexing reliability. If one 
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ce vey & = & 5 Party-Line Westinghouse Type FR Microwave Radio 
lls alll Telephone Circuits assembly. Service channel and alarm panel 
= vey = ey sy 5 Private-Line are included for safe, efficient operation. 
. : = : Telephone Circuits 
an men poe channel develops a fault, all other 
_— _ 4 [- | ai S channels continue to operate without 
= = — - interruption. That’s why Westinghouse 
72) 6 } 2 Remote VHF \\ multiplex equipment, using frequency 
Control Circuits division, is your greatest guarantee of 
TF 7 cy cy J 10 Telemetering > A service continuity. 
a { r ~~ Westinghouse has called upon its years 
cy “J “J J “J of practical experience in microwave 
LB L is aa _ communications to suggest other 

















beneficial design features for the new 
2000 MC equipment. Call your 
Westinghouse representative or write: 
Westinghouse Electric Corporation, 
Electronics Division, Microwave Sec- 
tion, 2519 Wilkens Ave., Baltimore 3, | 
Maryland. : 


Ask for our Microwave Booklet. 


you CAN BE SURE...1F ITS \ vestinghouse 


a8 ox 
29 > 9 Control Circyits 


| a i 
1 Party-Line |. 1 Alarm 
| a Service Telephone / Indicator Circuit 


Westinghouse 
2000 MC 
Microwave Terminal 

















One of the many combinations of services that can be operated simultaneously 
over one microwave radio beam in Westinghouse 2000 MC Microwave radio. 
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FIG. 1. Dispatching board for products line. 





Remote Control Electric Valve 
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FIG. 2. Interface between 
gasoline and diesel fuel. 





Operation” 


Mechanization of valve control on pipe 


lines reduces labor and chances of error 


W aenever it is necessary to control 
or direct the flow of a fluid in pipe line 
valves are being employed. There are 
many different possibilities of actuation 
of the valves, though of only two funda- 
mental varieties, i.e., manual and power 
operation. A variety of power sources 
are generally available, the most logical 
perhaps being the line fluid itself. Then 
electricity with its many advantages oc- 
cupies a high place among power 
sources. Compressed air is often used 
for valve operation by means of a pneu- 
matic cylinder. Natural gas pipe lines 
frequently use the high pressure line 
fluid for actuation of valves, either by 
employing power cylinders or pneu- 
matic motors. Another possibility is of- 
fered by hydraulic valve operation, but 
this means is in very little use in the oil 
and gas industry. The present article 
concerns itself with the most widely 
applied form of valve operation and 
control, i.e., electric, its characteristics, 
mechanical, and electrical, its selection 
and application, and is the result of de- 
sign and field experience. 

Pipe lines have proved to be an eco- 
nomical means of transportation for 





*Presented before The American Society of 
Mechanical Engineers, Petroleum Division, 
Kansas City, Missouri, September 22-24, 1952. 
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crude oil from wells to the refinery and 
of products from refinery to the area of 
use. One and the same line is suitable 
for passing batches of different kinds of 
crude oil. This is also true of products 
lines, which may serve to transport dif- 
ferent kinds of products, such as gaso- 
line, kerosine, diesel fuel, tractor fuel, 
and heating oils. The exact position of 
the fluid must be known at all times. 
By means of a dispatching board the 
kind, amount, and the exact location of 
the fluid can be observed. Fig. 1 is an 
example of a dispatching board de- 
signed for this purpose. On the wall is 
a terrain diagram, drawn to scale, and 
on the board is a mechanically trans- 
ported paper strip on which the differ- 
ent batches of fluid are marked. The 
strip moves proportionately to the 
velocity of the line fluid. 

The position of the interface between 
two kinds of fluid is ascertained just 
ahead of the destination by sample 
analysis, or radioactivity indications, so 
that the control valves may be opened 
and closed, at the proper moment to 
switch the fluid into tanks, etc., at the 
receiving end, Fig. 2 shows the transi- 
tion between one line medium and an- 
other at the interface. 

Crude oil lines range in size from 2 
in. to 26 in. in the United States and 
up to 31 in. in Arabia; products lines 
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range from 4 in. to 20 in. Line sizes 
determined from careful economy 
culations; too small a line would 
quire too much pumping equipment 
entail too much pumping cost, too larg: 
a line would call for too high an 
vestment in piping. The best compr 
mise, and consequently most economi 
cal operation, is reached with crud 
velocities ranging from 4.5 to 5.0 ft pe 
second and products velocities ranging 
from 5.6 to 6.2 ft per second. Pumpin 
entails a considerable portion of the co 
of pipe line operation. Electrica! 
rent for pumping oil is figured at 0 
to 1.0 cent and averages 0.9 cents | 
kw-hr in the United States. 

Line pressures are determined by 
elevation of the terrain and by th 
amount of line resistance. When trave 
sing mountainous territory the sypho 
effect cannot be taken into account 
by doing so, fluid separation would tak: 
place on the great changes of elevation 
that are encountered. A pump must a! 
ways discharge against the full altitud 
of the line and capacities, as well 
pressures, must be regulated accord 
in the design of the piping system 


Electric Control Procedure 


The electric valve operator enju 
exceptional popularity on crude 
products lines. This type of operatir 
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mechanism is well suited for remote 
control including microwave transmis- 
sion. The control is supervised and initi- 
ated from a control board containing a 
line diagram of the valve installation, 
with pushbuttons for starting and stop- 
ping and indicating lights to show 
whether a valve is open or closed. 

The plug type valve is predominant 
in oil pipe line service; its principle of 
construction is shown in Fig. 4. Funda- 
mentally, this valve is opened or closed 


FIG. 5. Manifold valve installation. 


by a 90-deg turn of the plug. From Fig. 
5 it is evident that pipe manifolds em- 
ploy a considerable number of electric 
valves. Valve sizes in such installations 
range from 6 in. to 20 in. 

Pumping stations employ similar 
valves, electrically operated, on the 
suction as well as discharge side of the 
pumps. The valves installed in the rela- 
tively noisy pump room are under con- 
trol from the adjacent quiet operating 
room, which is equipped with a con- 





FIG. 3. Left, station manifold control board. FIG. 4. Above, plug type valve. 





trol board, (Fig. 6) containing a line 
diagram, start and stop pushbuttons, 
and indication lights that show open 
and closed positions of the valves. A 
pumping station is operated by a se- 
quence control that insures the proper 
starting and stopping sequence of the 
various items of equipment. To start a 
pumping unit the suction valve is first 
opened, then the pump is started up, 
and last the discharge valve is opened 
when the pump approaches full speed. 
The opposite takes place for the pur- 
pose of shutting down a pumping unit, 
all operations being performed elec- 
trically, indicating lights showing the 
progress of the procedure. 


Electric Valve Operator 


An electric valve operator consists 
fundamentally of a gear drive, (Fig. 7) 
with electric motor and auxiliary de- 
vices. Fig. 8 shows a photograph of a 
typical valve operator drive mechanism. 
Plug valves must stop automatically 
after having made a 90-deg turn of the 
plug, which is all that is necessary to 
open or close such a valve. Limit 
switches geared into the operator me- 
chanism serve the purpose of interrupt- 








oo VALVES—— 
, 


FIG. 6. Below, crude oil pumping station control FIG. 7. Valve operator gear drive. 
board including pump installation line diagram. 
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ing the electrical control circuit as soon 
as a 90-deg turn has been made. The 
limit switches shown in Fig. 9 can also 
be used for other purposes such as op- 
erating indicating lights to show open 
and closed valve positions and for any 
number of other auxiliary circuits. 
Electric valve operators are available 
also with continuous valve position in- 
dicator, including remote indication 
equpiment through selsyn devices or 
through a potentiometer circuit. 


Determination of Power and 
Valve Closing Time 


Operating units are usually mounted 
onto the standard valve gearing, and the 
valve manufacturer can supply the 
torque required at the attachment point 
of the electric operator. With this figure 
available the required motor torque will 


be: 





T 
T, =—~ 
nR 
Where: 
T, = torque at attachment point on 
valve, 


n = efficiency of operating unit, and 

R == operator transmission gear ratio, 

including all gearing between 

attachment point on valve and 
electric motor. 

Or for a given standard motor torque 

the minimum operator gear ratio that 


would transmit the required torque 
would be: 


min. R =— Ty 
n Tm 





The valve torque depends on the clos- 
ing speed and the pressure difference 
across the valve. Under balanced pres- 
sure conditions the valve torque in- 
creases with the closing speed, accord- 
ing to Fig. 10, which shows a plot of 
typical test results. 

When a plug valve turns through 90 
deg its pressure usually becomes un- 
balanced as soon as the valve ports 
close. This function brings about a 
change in the torque required for oper- 
ation. Plug valves do not employ any 
bypass and, therefore, the unbalanced 
pressure load must be overcome from 
the port cut-off position to complete 
closure, as shown in Fig. 11. In moving 
from the closed to the open position the 
valve is subject to an unbalanced pres- 
sure until the ports begin to open. Then 
the valve torque suddenly drops and, 
assuming constant speed, remains con- 
stant at a reduced value until the valve 
is fully open. The same characteristics 
apply in reverse order when a valve is 
being closed. 

Valve operators are customarily cal- 
culated to overcome an_ unbalanced 
pressure equivalent to the valve rating, 
for instance on ASA 600 valve operator 
would be powerful enough to open and 
close a valve under an unbalanced pres- 
sure of 1440 psi, which is the maximum 
WOG rating of ASA 600 valves. 

As a plug valve. opens or closes with 
a quarter turn the time for a quarter 
revolution of the plug is usually wanted. 
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FIG. 8. Valve operator mechanism. FIG. 9. Limit switches. 
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FIG. 10. Torque vs closing time 
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FIG. 12. Characteristics of squirrel 
cage motor for valve operator. 





characteristic of high pressure plug 





FIG. 11. Torque 
characteristics of unbal 
anced plug type valve. 




















FIG. 13. Electrical control equipment 
for valve operator. 








In terms of plug rpm n, the time in 
seconds for one revolution is: 


Where: 


> “RxR, 


Ny = motor rpm 
R, = valve gear ratio 


The time in seconds for a quarter 
revolution is then: 
ates 60 60 RR, 
closing time t = ——- = —_—— 
a, 4n, 


Practical closing times run anywhere 
from 5 sec to 5 min and over. In hy- 
draulic services the closing speed should 


1953 


be long enough to prevent the occur- 


rence of liquid hammer in the pipe line 
upon closing of the valve. 

Sometimes an intermediate gear train 
is interposed between the operator out- 


put shaft and the valve gearing. When 
the operator output speed is known in 
such cases, the valve closing time in 
seconds is obtained from: 


_ G0R, R, 
4n, 


R, = intermediate gear ratio bi 
tween valve input and opera- 
tor output shaft, and 

Ny = operator output rpm 

Standard electric motors are unsuit- 
able for valve operator drive; their 
starting torque is too low to be practical 
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With -13.9-ton lift capacity on 
crawlers (above) ... 25-ton 
lift on rubber (below), 
Koehring heavy-duty 304 
handles big clamshell or 

dragline buckets on a | 
’ wide work range... | 


can convert to %- 
yd. .shovel or hoe. 


Ps 


Whretrer your oil field operating conditions demand 
sure-footed crawler traction to lick the toughest mud and 
grades . . . or require speed and mobility of rubber tires to 
cut travel time between widely-scattered jobs, it will pay you 
to check the extra lift capacities of Koehring crawler-mounted 
and rubber-tired cranes. 


Heavy-duty sizes on rubber have lift capacities up to 25 tons 
. . » Koehring crawler-mounted Cranes safely lift up to 79% 
tons... have dipper capacities to 2/2 yards. Quick converti- 
bility from lift crane or shovel to clamshell, dragline, pile driver 
or hoe extends the big production advantages to all kinds 
of oil field jobs. 

Whenever you consider cranes or excavators, write us . . . or 
call your Koehring distributor for specific information. 
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PARSONS tubber-tited TRENCHMOBILE 


is the handiest trencher you've ever seen . . . big enough 
to dig laterals and main lines . . . also maintains fast 
work-and-run schedules on trouble-shooting service and 
pipe reclamation. A job 6 miles away can be started in 
less than 30 minutes from “now”. Trenchmobile gets there 
under its own power at 12.6 m.p.h. 


Wheel-type TRENCHLINERS® cre available in 2 


models. Cross-country 215 (above) has standard tractur 
crawlers, 55 h.p. diesel engine, digs 18 ft. per min 
6 ft. deep, 13 to 31 in. wide. Also: wheel-type 202. 


Digging at 8 or 12-inch widths, and at depths to 5 feet, 
Trenchmobile produces up to 17 feet of clean-cut trench 
per minute. With reverse traction and sloping ladder 
boom, it makes vertical set-ins, lateral service connections, 
undercuts old lines . . . saves hand clean-up. Hinged 
crumber folds back out of the way. Positive down-crowd 
boom starts cut fast. “Tap-In” teeth assure top digging 
production at every depth, width, and in all soil condi- 
tions. Shiftable, reversible belt conveyor discharges on 
either side of Trenchmobile. 


Backfill blade (optional) doubles Trenchmobile’s useful- 
ness ...Jets you handle entire job of digging and back- 
filling with one man and one machine. Get the complete 
story from your Parsons distributor . . . or write to us. 





Ladder-type TRENCHLINERS « - - 3 sizes, provide 
trench widths from 16 to 54 in., depths to 17 ft. Heavy 
duty 250 (above) digs 16 to 42 in. wide, 1212 ft. deep 
has 30 digging feeds from 612 in. to 93/4 ft. per minute 
pe tp ~ RCN SOT Ra Shoe ie 
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FIG. 14. Motor and control 
circuits. 


for such applications. The electric motor 
must start the entire gear train includ- 
ing the valve from the starting condi- 
tion under correspondingly high coefh- 
cients of friction. The initial torque im- 
posed on the motor is, therefore, rela- 
tively high. 

A typical tofque-speed characteristic 
curve for a 3-phase squirrel cage valve 
operator motor is shown in Fig. 12. In 
the same figure a torque-speed curve 
for a standard squirrel cage motor is 
shown as a dashed line for comparison 
purposes. It may be noted that the tor- 
que of the valve operator motor is sev- 
eral times as great. 
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FIG. 15. Motor power utilization 
vs ambient temperature. 


The high torque capacity is a dis- 
advantage insofar as its effect on the 
power factor is concerned. In a typical 
instance the power factor at normal 
load amounts to 45 per cent and drops 
off so rapidly on part load operation 
that the resulting current consumption 
from zero to normal load is practically 
constant. Due to the short operating 
period a relatively high temperature rise 
is permissible on these motors. As op- 
erator motors are specially designed for 
high torque they are rated by torque 
rather than by horsepower. 

It is sometimes advisable to test the 
electric valve operating drive for cur- 


rent consumption. In this case the cur. 
rent in each phase should be measured 
as very often there is considerable phase 
unbalance. Fig. 12 also shows a curve of 
the current consumption versus torque 
and from this curve it may be seen that 
the current consumption is practically 
constant from zero to normal load and 
does not begin to rise until normal load 
is exceeded. A current consumption 
test is, therefore, indicative only of two 
things, the phase unbalance and over- 
load. 


Electrical Control 

Fig. 13 shows a simplified diagram in- 
dicating the control equipment in 
schematic form, and Fig. 14 shows the 
schematic wiring diagram for motor and 
control for the case of 3-phase current. 

A reversing contactor enables the 
motor to run in either direction for 
opening and closing of the valve. The 
controls are interlocked so that it is 
not possible to call for both directions 
of rotation at the same time. When the 
end position of the valve is reached the 
limit switches shown in Fig. 9 make a 
quick 90-deg turn to disconnect the cir- 
cuit for the one direction of motion that 
has just been completed. The valve 
can thereafter turn only in the opposite 
direction, but as soon as the reverse 
motion has started the limit switches 
are automatically reset to enable im- 
mediate reversal, if desired, from any 
intermediate position of the valve. Any 
initiated motion will continue after a 
button is pushed until the limit of valve 
travel is reached, or until another but- 
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HOT & COLD APPLIED COATINGS 


HOUSTON 2. 
| Phone CApitol 2203 


PIPELINERS 


depend on 


| _ MAVOR-KELLY 


PIPELINE FELT 


& PADDING 


TAPEGOAT Glasfloss 


PIPE JOINT PROTECTION 


B AVAILABILITY 


Mavor-Kelly always maintains adequate stocks 
and gives immediate attention to your order. 


FIBERGLASS PIPE WRAP 


Mavor-Kelly service is dependable. Our traffic 
department “follows through” completely on all 
shipments to give you on-time delivery. 


“MAVOR — KELLY COMPANY 


CORROSION PREVENTION MATERIALS 
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FIG. 16. Valve operator gear drive. 






ton is pressed. Holding coils hold the 
pushbuttons once they are depressed. 

Torque limiting devices are available 
on some operators. With reference to 
Fig. 8, upon exceeding a set torque, the 
floating worm compresses the heavy 
compression spring and trips a torque 
switch, which disconnects the control 
circuit in the same manner as if the 
stop button were pushed. The micro- 
switch with which the torque limit is 
provided causes to release the hold of 
the holding coils and to interrupt the 
entire control circuit even though the 
torque switch may automatically reset 
itself when the unit stops running. 

Valve gearing obviously is designed 
for the valve requirements only. With 
high operating unit gear ratio, however, 
the mechanical advantage may be so 
great that the operating unit could con- 
ceivably damage the valve gearing if 
the valve, for instance through neglect, 
should ever be hard to operate. To pre- 
vent this possibility it is advisable to 
employ a circuit breaker whose heat- 
ing elements match the maximum tor- 
que capacity of the valve gearing. For 
commercial reasons it is customary to 
use standardized motor sizes rather than 
having a tailormade motor for every 
valve torque requirement and operator 
gear ratio. 








Emergency Operation 


In case of power failure the operator 
may be actuated manually by means of 
a handwheel. Obviously the handwheel 
size and any handwheel gearing must 
be proportioned so as to have a prac- 
tical operating torque. The handwheel 
torque: 


Where: 

R,, = handwheel gearing ratio, and 

nm, = handwheel gearing efficiency 

A practical installation results when 
the handwheel diameter is determined 
such that the handwheel pull P*>=T,,/r,, 
is preferably under 50 lb (r,, equals 
handwheel radius) ; it is desirable that 
the handwheel does not turn when the 
electric motor is in operation, nor 
should the handwheel have to drag the 
electric motor through the operator unit 
gearing if manual operation is desired. 
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To meet this feature electric operators 
are equipped with automatic or manual 
declutching devices. Manual operation 
does not disturb the setting of the limit 
switches. 


cation. The drag characteristics 
lubricant warrant particular attent 
installations that must work at temp 
tures below freezing. From fre 
temperatures down to the 0 F the 
ium base lubricants of NLGI gra 

] have given outstanding servic: 
zero F ambient temperature, th: 
operating unit should contain a | 
statically controlled electric hea 
hold the temperature of the lul 
above 0 F. In general a desirab! 
bricant for the operator drive 

the valve gearing should (a) conta 
Lithium base, or equal, with pref 
less than 7 per cent soap; (b) 

an anti-rust and anti-oxidation 


Lubrication 

Lubrication of the operator mechan- 
ism is of particular concern in outdoor 
installations. Due to increasing lubri- 
cant viscosity the drag on the operator 
mechanism is increased at low tempera- 
tures and can reach such proportions 
that the entire motor capacity is ab- 
sorbed in overcoming the lubricant drag. 

This is true regardless of whether 
grease or oil is used for operator lubri- 


# = ¢ ran 


Wrap Without Traps... Specify 


RUBEROID “AIR VENT” 


ASBESTOS PIPE LINE FELT 


Trapped air, gases and surface moisture that lead to damaging pip: 
line blisters are eliminated with Ruberoid’s new Asbestos Perforated 
“Air Vent” Pipe Line Felt. 

‘Air Vent” is made with pin pricks through which air and gases escap: 
during the wrapping process. After wrapping, hot enamel fills th: 
voids. When it cools, it hardens and produces the action of miniature 
rivets between pipe and felt. The perforations give “Air Vent” added 
flexibility, too, enabling the felt to grip th 
pipe much tighter. 







You get all these advantages in a pipe li 

felt that costs you no more. So write for you 
free sample, today. Pipe Line Felt Dept., Th: 
Ruberoid Co., 500 Fifth Ave., N. Y. 36, \. ) 


The RUBEROID Co. 


ASPHALT AND ASBESTOS BUILDING MATERIALS 
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tive; (c) be insoluble in water, and (d) 
not channel at minimum operating tem- 
perature. 

The lubricant may also contain an 
EP (extra high pressure) additive. Low 
temperature lubricants, to obtain the 
desired properties, have by nature a 
high viscosity index and, therefore, are 
well suited for operation at high tem- 
peratures such as encountered in hot 
desert country where the gear housing 
may reach 150 F in summer and ap- 
proach zero F in wintertime. 

Lubricants cannot be changed every 
season. The equipment must be suitable 
for long periods of time without atten- 
tion. Some users would like valve gear 
installations needing no attention for 
as long as 20 years, or for the life of 


the mechanical equipment. - 

| A S S T 0 0 D T be f T f S T 0 t T j M E Such a specification obviously is ex- 
ceedingly severe and places quite a chal- 
lenge on the lubricant engineer as well 


Pp w 0 b L * M S as on the designer of the mechanism. 
TO S 0 LVE C 0 R » 0 S 10 N as the lubricant must be stable and the 
mechanism must stay leakproof for the 
life of the equipment. 

In areas that are subject to dust 
ry -Yele)d (Underground) storms, water and dust tight construc- 
cninte after 10 years of underground ser tion of the operating unit is essential. 
ane hen the TAPECOAT was removed. Fig. 16 shows a recent design particu- 
corrosion when larly well suited for installation out- 
doors in desert country. The entire unit, 
including valve and valve gear, is her- 
mitically sealed. 














































— Inspection of TAPECOATED 
vice showed no sign of 


~— Expense and 


é ‘ . 
minated since 1944 7 COnditiong at Conclusions 


¥ Coating with The flow through pipe lines can be 
controlled and supervised conveniently 
and reliably by means of electric valve 
ie operators over any reasonable distance, 
OF (underwater exer permitting the passage of several dif- 
RO ne inthe Gull ares Me ferent fluids through one and the same 
water pipe line tected the PIPE ” line and to direct the stream exactly as 
COAT had Pro desired with respect to the interface be- 
parnacles- tween the various fluids that are being 
pumped. Mechanization of valve control 
reduces labor and chances of error. 
Flexible operation of pumping stations 
with exact timing during starting and 
stopping cycles is readily possible. 
With the assistance of the valve 
manufacturer the selection of the cor- 
rect size of operator and practical valve 
closing speed is a simple matter. The 
operator motor may be checked for 






Actual experiences like these 


show what TAPECOAT coal tar overload and phase unbalance by meas- 
, uring the current flowing in each phase. 
protection can do for you. The valve is subject to the required 
maintenance recommended by the valve 

Use TAPECOAT to combat cor- manufacturer. Ambient temperatures 


rosion above or below ground helow the freezing point call for special 
heri ‘ ii attention to the matter of operator and 
on gathering lines, transmission ea ag el 


lines, meter stations, compressor 
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stations, distribution lines, pipe joints, bolt-type couplings, | Ths sees Ghee we tek Ge 
fittings, large bends, large diameter pipe, insulated lines, companies who have supplied photo- 
tanks, and other surfaces subject to corrosion. | graphs, and permission to have them 

published, in particular to the Planta- 
. . e | i >; i > a D % 
Write for descriptive brochure and prices | tion Pipe Line Company, Atlanta 


Georgia’ (Fig. 1); the Salt Lake Pipe 
Line Company (Fig. 2); the Control 
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The TAPECOAT Company (Fig. 3), and the Philadelphia Gear 


f Coal Tar Tape Protection 
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to arrive at Figs. 12 and 14. xe 
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linpact 


of Oil on Our Economy’* 


Industry now ranks third in investments, and its growth 
has aided U.S. to rise to most industrialized nation 


Tue petroleum industry is a character- 
istically American enterprise. Its growth 
has been highly instrumental in the rise 
of the United States to the most indus- 
trialized of all nations. Investments in 
petroleum facilities are now $43 billion, 
which places the industry in third place. 
The amount of money invested in the 
natural gas industry is now around $9 
billion. Agriculture leads all industries 
with investments of $170 billion and 
public utilities are second with $52 bil- 
lion. Railroads have dropped to fourth 
place with estimated assets of $36 bil- 
lion. 

United States wells produce over half 
the world’s oil, and we are the largest 
users of petroleum products both in 
total volume and per capita. The 1952 
domestic demand for all petroleum 
products was 2,665,000,000 bbl. Our 
population January 1, 1953 was 158,- 
500,000 so that the per capita consump- 
tion was 707 gal per year. The indus- 
try’s methods of finding, producing, 
transporting, refining, and marketing 
are highly developed and are being con- 
stantly improved by research. 

Another highly important segment of 
the oil industry is the petrochemical in- 
dustry which, starting only thirty years 
ago, now represents a total plant in- 
vestment of $2.5 billion with probable 
expansion of $400,000,000 in 1953. Over 
17 billion pounds of petrochemicals per 
year are being produced at present and 
within less than 10 years, it is antic- 
ipated that production will be 64 bil- 
lion pounds or 50 per cent of the total 
chemical production in the United 
States. 

At present nearly 20,000 highly 
trained research personnel are engaged 
in developing new processes and prod- 
ucts and the indsutry’s annual research 
budget totals over $130,000,000. 
Through the years the oil industry has 
been marked by rapid expansion. Since 
1946, the industry has spent over $20 
billion for facilities to satisfy the un- 
precedented requirements for its prod- 
ucts. 

” ©Presented before The Bond Club of Chicago, 


Chicago, Illinois, April 27, 1953. 
+Universal Oi] Products. 
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It may be asked whether this great 
expansion and increasing dependence on 
petroleum derived products is built on 
a solid foundation of adequate raw ma- 
terial reserves. Despite periodic gloomy 
predictions as to its reserve supplies of 
oil, the known reserves have been main- 
tained in the face of ever increasing 
demands. Estimates of ultimate world 
reserves of 1500 billion barrels and 
United States reserves of 120 billion 
barrels have been made, but these are 
probably far too low. Evidence is being 
found that petroleum is still being 
formed in marine sediments and it may 
be that its rate of formation is higher 
than consumption. 


Oil and Our Total Energy 
The development of our vast oil and 
gas resources has revolutionized our en- 
ergy sources within 50 years time. Dur- 
ing the period from 1900 to the present 


when our population has increased. 


from 76,000,000 to over 158,000,000, 
our total power requirements have ac- 
tually quadrupled. The power derived 
from oil, however, has increased 38 
times and that from natural gas 28 times 
while that from coal has only doubled. 
Table 1 contains data on the power de- 
veloped from coal, oil, natural gas, and 
water power in 1900 and 1950 on an 
absolute and a percentage basis. 











TABLE 1. U. S. Power Sources. 








1900 1950 
—————_—_—_—___-——~ Times 
Tril- Percent Tril- Percent increase 
lions lions 
Source of of of of over 
Btu’s total Btu's total 1900 
ES 7.02 88.9 14.65 41.3 2.1 
RRR 0.33 4.5 12.44 35.1 38 
Natural gas.. 0.24 3.2 6.75 19.0 28 
Water power. 0.24 3.2 1.57 4.4 6.5 








Data show that the most pronounced 
increases have come from oil and nat- 
ural gas that now account for 54 per 
cent of the power developed, compared 
to only 41.3 per cent from coal. The 
curves of oil and gas usage are still 
rising steeply. Their increased use has 
been the result of several factors. Pri- 
marily they are more easily handled 
than coal and henge save labor. They 
are cleaner and more efficient in fur- 
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naces and have underbid coal in price. 
Another factor favoring oil and gas has 
been the labor strikes that have fre- 
quently plagued the coal industry and 
rendered supplies unreliable at critical 
times. 

A significant element in this change 
from coal to liquid fuels is the space 
heating market. As late as 1935, 80 per 
cent of residential and commercial heat- 
ing was done by solid fuels. In that 
year only 10 per cent of space heating 
was done with liquid fuels. By 1951 the 
percentage of heating by solid fuels 
dropped to 43 per cent, while that done 
by oil and gas had risen to 54 per cent. 
The same general advantages in petro- 
leum fuels compared with coal in space 
heating are evident as were noted in 
power generation. The petroleum fuels 
are cleaner, more easily handled and 
cheaper.on a thermal basis. Table 2 
shows the heat (British Thermal units) 
obtained from different fuels for a 
dollar expenditure. 








TABLE 2. Cost comparison for 
house heating. 





: Per cent 
Fuel Btu per dollar based on gas 

MN ccaolp nied awaroane 625,000 

Se 510,000 81.6 

I Re 470,000 75.2 








The use of liquefied petroleum gas 
for cooking purposes is growing rapidly 
in farm and other areas where city gas 
is not available. Also it is well to re- 
member that 4,000,000 rural homes in 
the United States are still lighted by 
kerosine lamps, and that 68 per cent 


of our present production of kerosine* 


is used for cooking. 


Transportation 

The most far-reaching effect of the 
use of petroleum fuels has been in the 
field of transportation which has com- 
pletely altered every aspect of life from 
international relations to the school 
boy’s Saturday night date. In 1900, 8,000 
automobiles were registered, all pas- 
senger cars. The first airplane flight 
was yet to be made. Today the roads 
are crowded with 44,000,000 passenger 
cars and 9,000,000 trucks and buses. 
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and registered civil aircraft number 

90,000 in the United States to say noth- 

ing of warplanes. The effect on our 

economy of faster travel and transport 
has been enormous and has been pos- 
sible mainly because of the large quan- 
tities of gasoline, diesel fuel and lubri- 
cants which the petroleum industry has 
made available. The production of gas- 

oline in the United States was 1,199,- 
000,000 bbl in 1952. 

High gasoline demand has been met 
both by increasing crude oil production 
and by new processes for increasing the 
yield of gasoline. In 1910, with 500,000 
autos on the highways, total crude oil 
production was about 210,000,000 bbl 
compared to over 2 billion at present. 
At that time total gasoline yield was 
only 12 per.cent. Through the use of 
cracking and related processes total 
gasoline yield has been raised to over 
45 per cent. 

The problem of quantity, however, 
was only a part of the challenge which 
the oil industry has had to meet. Me- 
chanical improvements have been made 
and engine efficiency has been increased 
by raising compression ratios. When 
cracked gasoline appeared on the mar- 
ket the compression ratio of automobile 
engines was around 4.5 to 1 and there 
was no knocking with any fuel. As com- 
pression ratios were increased, knock- 
ing was encountered, but fortunately 
cracked gasoline has better anti-knock 
properties than the natural or straight- 
run product. The average compression 
ratio of today’s automobile is 7.5 to 1 
and the 1953 Buick has a compression 
ratio of 8.5 to 1, which requires pre- 
mium fuel of 94 octane. An experimen- 
tal car has been built with a 12 to 1 
compression ratio engine which will 
need 100 octane fuel. 

The oil industry has always been able 
to meet this increasing demand in qual- 
ity—first with the development of ther- 
mal cracking from which gasoline as 
high as 80 research octane could be 
obtained, then through auxiliary proc- 
esses and catalytic cracking. Polymer- 
ization, the first of the auxiliary cataly- 
tic processes to be developed, yielde 
gasoline of about 90 research octane 
from refinery gases and thus also in- 
creases gasoline yield per barrel of 
charge from 2 to 5 per cent. Alkylation, 
another catalytic process based on re- 
finery gases, made possible the produc- 
tion of 100 octane gasoline. Catalytic 
cracking which came into wide-scale 
commercial development only at the be- 
ginning of World War II. produces 
gasolines with 88 to 90 research octane 

and as high yields as thermal cracking. 
Even with these processes, refiners 
would find it difficult to fulfill the de- 
mand for high octane fuels if it were 
not for recent installations of another 
type of process called catalytic reform- 
ing in which low octane gasolines are 
upgraded to gasolines which upon addi- 
tion of tetraethyl lead have octane num- 
ers of 95. The commercial development 
of UOP Platforming, a catalytic re- 
forming process, is an excellent exam- 

















































Doubling wear life on chains, 
clutches and running parts, drilling rigs 
equipped with the new Twin Disc Dis- 
connecting Hydraulic Power Take-Offs 
have been running up outstanding service 
records during the past two years. Many 
rigs now drill deeper, more economically, 
because the new Twin Disc Model HUD 
allows the full use of peak engine torque... 
dampens starting shocks, stopping 
shocks and overloads. Through the com- 
plete Disconnect feature, the HUD acts 
as a master clutch. 
Steady power transmission through 
Twin Disc HUD softens and controls 
speeds of acceleration and deceleration 
... to reduce impact shock—on power 
units and driven equipment—by 70% or 
more. Compounded drives can easily be 
synchronized—drum clutches can safely 
be engaged with engines idling, for 
smoother load pick-up—the range of 
available mud pump speeds and pres- 
sures can be greatly extended. Rig en- 
gines, free to run at their most efficient 
rpm, prevented from lugging or stalling 
under load; are assured of a longer, more 
serviceable, trouble-free life. ’ 
For complete information on how Twin 
Disc Disconnecting Hydraulic Power 
Take-Offs are adding efficiency to mod- 
ern drilling rigs, contact your nearest 
Twin Disc Factory Branch, or write to 
the Hydraulic Division, Rockford, Ill. 


Twin Disc Model HUD Disconnecting Hydraulic 
Power Take-Off—available in coupling sizes 
21” and 27”; to handle 60 to 600 hp engines 
... operates with either cooling radiator or heat 
exchanger . . . incorporates shortened oil sump 
to fit rig design. 








ple of the rapidity with which the oil 
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industry moves to meet demands. An- 
nounced in March, 1949, this process 
is now operating in 22 units with a 
throughput of about 80,000 bbl per 
day and 58 units with daily capacity of 
309,000 bbl are contracted for. 

Summary effect of these developments 
is tremendous. The use of the thermal 
and catalytic processes has made un- 
necessary the production of 40 billion 
barrels of crude oil since the first crack- 
ing units were installed in 1913. At 
present the saving from both greater 
quantities and better qualities of fuels 
is about 2 billion barrels of oil per year. 
When the 12 to 1 compression ratio en- 
gines that require 100 octane gasoline 
come on the market, motorists will ob- 
tain 40 per cent more miles per gallon 
than they average today. At the present 
level of consumption and price of gaso- 
line, this savings would amount to $4.5 
billion per year. 

The role of high quantities and quali- 
ties of gasoline in the development of 
aviation has been as vital as in auto- 
motive transportation. Without the enor- 
mous supplies of 100 plus fuel made 
possible by the alkylation process dur- 
ing the last war, victory would have 
been impossible. The German Messer- 
schmitts in the battle for Britain were 
fueled with 91 octane number gasoline 
while British Spitfires used 100 octane 
and were enabled to out fly and out 
maneuver the German planes. Aviation 
is now dependent upon adequate sup- 
plies of even higher performance rat- 


ing gasoline. In the three years from 
1949 to 1952 the production of aviation 
gasoline in the United States increased 
from 128,700,000 to 203.000,000 bbl per 
year and military specifications run as 
high as 115/145 performance rating. 
Our commercial fleets which flew over 
12,350,000,000 passenger miles and 
254,188,642 ton freight miles in 1952 
would not be possible without adequate 
supplies of high octane gasoline. 

Jet-propelled planes present new fuel 
problems to the oil industry. The fuel 
needed for the turbines of jet planes 
must have high heating value per unit 
weight, low carbon forming tendencies 
and low freezing point because of the 
low temperatures at the high altitudes 
of 7 or 8 miles where the planes operate 
most efficiently. These requirements 
point to kerosine or light gas oil and 
heavy ends of gasoline as the best fuel. 
The use of jets in aerial warfare attests 
to the improvements in jet fuels that 
have already been made and the inten- 
sive research now going on is sure to 
bring forth fuels that will make com- 
mercial operation profitable. 

Another fuel of major importance in 
our vast transportation system is diesel 
fuel. It is used in many of the trucks 
and buses on the road and by a large 
proportion of railway locomotives. The 
rapid dieselization of railroads is most 
spectacular. The first diesel engine in 
railroad history was put in service on 
the Burlington in 1934. In 1945 the 
number had climbed to 2816 and at the 


2” Gorman - Rupp pump in Field 


Processing Plant Construction job. ) 


QUICKEST PRIMING — HIGHEST PRIMING 
FASTEST PUMPING — NON-CLOGGING! 


Built for hard service. Five years without repair — 
three months’ continuous runs without shutdowns are 
not uncommon. Saving in time alone repays their cost 
to many users in the petroleum industry. 


Lightweights range in size from 5,500 to 18,000 G.P.H. 
Ask for bulletin 7-LW 13 
Mid-Continent and Gulf Coast Oilfield Representative 
HENRY H. PARIS DISTRIBUTOR, 
1125 ROTHWELL STREET, HOUSTON, TEXAS 


A COMPLETE LINE OF CENTRIFUGALS IS 
t e AVAILABLE UP TO 240,000 G.P.H. CAPACITY. 





INC. 





EAGLE 3” 


THE GORMAN-RUPP COMPANY 


MANSFIELD, 


OD > & @) 
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present time railroads have 21.000 diese] 
locomotives in service and 29) out of 
140 class one railroads are completely 
cieselized. In 1952 diesel electric loco. 
motives accounted for 65 per cent of the 
gross ton miles of all railroads, with 
coal burning steam locomotives account- 
ing for 27 per cent, oil burning steam 
locomotives 7 per cent, and electric loco- 
motives 1 per cent. 

Reasons for rapid acceptance of diesel 
locomotives are numerous. The fuel ef.- 
ficiency of a diesel locomotive is 26 per 
cent compared with 7 per cent for a 
steam engine. Diesel locomotives are 
much longer lived than steam. The first 
Bartingyae diesel is still in service after 

2.500.000 miles of travel, while the ay- 
erage steam locomotive is sent to the 
scrap heap after 1,500,000 miles. An- 
other important considerat‘on is that a 
diesel locomotive requires no water so 
that watering stations are eliminated. 
It is being considered by some diesel 
locomotive builders that 35.000 engines 
represent saturation point for railroads. 


Agriculture 

The impact of the oil industry is per- 
haps greater upon agriculture than on 
any other phase of our economy. When 
the oil industry began, about 100 years 
ago, 65 per cent of the gainfully em 
ployed were in agriculture, while at 
present less than 15 per cent are so 
employed. The use of petroleum prod- 
ucts in the present types of farm ma- - 
chinery has been a major factor in the 
increased efficiency of agricultural op- 
erations. The farmer is the best cus- 
tomer of the oil industry, which is vit- 
ally interested in the farmer’s welfare. 
Petroleum has contributed not only to 
the mechanization of farming, but also 
to the provision of various chemical 
products such as fertilizers, insectic.des. 
weed killers, and a host of other pro.- 
ucts which have caused a complete revo- 
lution in agricultural methods. 

In 1915 there were 26,000,000 horses 
and mules on our farms. The increasing 
use of tractors for all types of farm 
operations has resulted in almost com- 
plete elimination of horse-drawn equip- 
ment and has drastically reduced’ the 
hours of manual labor formerly re- 
quired. In 1952 the number of horses 
and mules had been reduced to 6,000,- 
000, while 4,200,000 tractors were being 
employed in place of 20,000,000 animals 
for various purposes, such as plowing, 
harrowing, fertilizing and soil prepara- 
tion, as well as seeding, cultivating, and 
harvesting. Substitution of tractors for 
horses and mules has released much 
former pasture land for growing crops 
for human consumption so that we eat 
better in consequence. Where irrigation 
is required power is derived from diesel 
and gas engine driven pumps. The en- 
ergy derived from oil fuels on farms is 
estimated at 750,000,000 horsepower, 
more than the total employed in all 
other industries. The tractors and trucks 
owned by farmers consumed over 295 
million barrels of gasoline in 1952. Be- 
sides tractors and trucks, other mech- 
anized equipment on United States 
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No, of course, you wouldn’t! 

Then why clean only part of the 
oil in your engine? Why 

be satisfied with anything less than 
the best protection you can give 
your engine’s moving parts? 

Keep all your oil clean, and 

all the moving parts of your en- 
gine protected, with warranted 


Winslow Full-Flow Filters! 


Winslow Engineering Company 
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farms includes 887,000 combines, 588,- 
000 corn pickers and 686,000 milking 
machines. 

A striking development of the past 
decade has been the use of airplanes 
in farming. Originally employed for 
dusting crops with insecticides, air- 
planes are now employed for seeding, 
weed killing, fertilizing, and defoliating 
operations. At the present time there 
are about 9000 specially designed and 
equipped airplanes in agricultural serv- 
ice. Some 1800 companies are now doing 
custom work for farmers. The use of 
helicopters is increasing because of 
their ability to fly slowly and close to 
the ground. Labor and time saving by 
the use of planes is almost past belief. 


Operations such as rice seeding, cotton 
dusting, fertilizer application and weed 
control, which ordinarily require from 
30 to 60 man hours of labor per 100 
acres can be taken care of in half an 
hour using airplanes. 

The growing petrochemical industry 
has almost equally great implications 
on agriculture. Petroleum and natural 
gas are supplying hydrogen for the 
manufacture of ammonia, an essential 
plant food. The ammonia is frequently 
injected into irrigation waters or it may 
be made into ammonium nitrate or sul- 
fate and applied dry. Our total ammo- 
nia production is now around 2,000,000 
tons a year and 75 per cent of this is 
made using hydrogen from natural gas. 








the Sherman Power Digger 
is Practical 





Get the most out of the pipe- 
line digging equipment you 
now have by keeping it on 
your big pipe-laying work. 

On maintenance jobs 
where giant equipment and 
manual labor are both im- 
practical, use a Sherman 
Hydraulic Power Digger. It 
uncovers pipeline quickly—at 
low cost. You can buy the 
digger plus the light, rub- 
ber-tired tractor to which it 
is fitted for less than the cost 
of many automobiles. 

For complete information 
on how the Sherman will 
cut your pipeline mainte- 
nance costs and release your 
other equipment for big jobs, 


write today for free descrip- 


tive literature 


The Sherman Power Digger operates with precise, finger- 
tip control. It swings at a 140° are with a reach of 10 
ft. behind the tractor and 8 ft. below grade. 


Designed, Engineered and 
Manufactured Jointly by 


SHERMAN PRODUCTS, Inc. 
Royal Oak, Michigan 


WAIN-ROY CORPORATION 
Hubbardston, Mass. 


Patent No. 2,303,825 
Other patents pending 
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For Many Pipeline Jobs, Only 





By 1960 it is anticipated that annua] 
production of ammonia from natural 
gas will amount to 3,300,000 tons. 

Petroleum furnishes hydrocarbons 
needed in manufacturing such genera] 
purpose insecticides as DDT, BHC, 
Chlordane, and Aldrin. The results ob. 
tained by large scale employment of 
these insecticides are spectacular to say 
the least. They have rid farm areas of 
mosquitoes, flies, beetles, and grass. 
hoppers. Invasions of locusts in the 
Middle East have been completely 
routed by the use of Aldrin spread from 
low flying planes. In one _ instance, 
53,000 acres were completely rid of 
locust infestation in a short time. There 
are some 80,000 species of insects in 
the United States and these may reach 
concentrations of 15,000,000 per acre 
of cultivated ground. Annual crop and 
livestock losses to insects in the United 
States are around $4 billion. Eventually 
these losses will be completely elim- 
inated by the systematic use of insec- 
ticides. 

Ridding animals of irritating insects 
results in more meat and in the case of 
cows in 20 per cent higher yields of milk. 
About 130 billion pounds of milk are 
produced annually in the United States 
and the 20 per cent increase would be 
26 billion pounds if insects were elim- 
inated from cows. Estimates indicate 
that the annual loss in meat due to in- 
sects is around $500,000,000 dollars. In 
some cases steers have gained 50 extra 
pounds in weight when kept free from 
insect irritation. Experiments are in 
progress involving 10,000,000 range cat- 
tle to determine the benefits accruing 
if the steers are kept free from the 
annoyance of flies. Proportional weight 
increases have been noted when the skin 
of hogs has been greased to prevent 
insect irritation. 

Chemicals based on petroleum are 
effective against fungi and plant dis- 
eases. The vapors of benzene or its 
dichloro derivatives prevent mildew in 
young cabbage plants and tobacco seed- 
lings. Crop losses from fungi and other 
plant diseases are around $4 billion a 
year so the elimination of these losses 
is a very worthwhile project. 

Chemicals manufactured from petro- 
leum hydrocarbons are also used as 
fumigants on stored grain and cereals. 
Among these are ethylene dibromide, 
methyl bromide, allethrin, and _ nitro 
paraffins. Another pest which causes 
catastrophic losses of food in storage 
is the rat. It has been estimated that 
the 300,000,000 rats in the United States 
account for the loss of food per year 
of $1.25 per person. A rat in a hotel 
eats $5 worth of food ever year. Some 
of the rat poisons which have been 
found effective in control measures are 
based on petroleum products. 

Losses in crops due to weeds amount 
to $5 billion a year. It has been esti- 
mated that without weeding only 7 
bushels of corn are obtainable per acre 
of ground where with complete weed- 
ing the yield can be 53 bushels. In the 
field of weed killers, petroleum hydro- 
carbons are used in the manufacture of 
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the well known 2,4-D and the recently 
developed 2,4,5-T, which are used as 
selective herbicides for broad leaf 
plants. Fractions of petroleum have also 
been used as sprays to rid carrots of 
growth-strangling weeds. In some in- 
stances weeds are killed by direct burn- 
ing with oil flames. Present annual ex- 
penditures for weed killers are around 
$35 million. 

The soil fumigant D-D is recovered 
as a by-product in the manufacture of 
synthetic glycerin. This mixture of 
chlorinated hydrocarbons is injected 
into soils infested with wireworms and 
nematodes. The fumigant not only kills 
the soil worms but leaves their carcasses 
as fertilizer. It has been estimated that 
2,000,000 acres or 3000 square miles of 
farm land in South Eastern United 
States is in need of soil fumigation be- 
fore satisfactory crops can be obtained. 

With half the world’s population on 
an inadequate diet, the losses in food 
to insects, plant diseases and weeds 
seem quite intolerable. Even in the 
United States where agriculture is on 
a high technical level, the present loss 
in crops and meat is about $83 a year 
per capita, and the total loss is roughly 
equivalent to the labor of 4,000,000 
farm workers. 

The petroleum industry is keenly 
aware of its opportunities~ for improv- 
ing the efficiency of farming and live- 
stock raising. The Shell Oil Company 
has an experimental farm at Modesto, 
California comprising 142 acres, in 
which petroleum products are tested on 
grains, vegetables, vines, and trees. A 
similar project is being set up Vene- 
zuela. 


Other Petrochemical Products 


The petrochemical industry has not 
only made available large new sources 
of materials on which to base products 
but has also served as the basis for 
many new substances to replace dwin- 
dling supplies of metals and such nat- 
ural materials as glass, wood, fibers, 
leather and ceramics. In many _ in- 
stances, petrochemicals have been the 
basis for entirely new products that 
could not be fabricated from natural 
materials. 

The plastics industry is a good ex- 
ample of a gigantic enterprise made 
possible by this relatively new supply 
of materials. In 1955, annual produc- 
tion of plastics is expected to reach 4.6 
billion pounds, about twice present pro- 
duction and by 1975 may be a 25 billion 
pound industry. These products range 
from large molded parts to paints and 
other coating materials. Through de- 
velopment of new and improved types, 
materials are developed to meet the re- 
quirements of our constantly changing 
existence. As an illustration, a 300-lb 
cast iron bath tub is hardly suitable for 
use in trailers that have in late years 
become the permanent homes of mil- 
lions of Americans. Through the use 
of laminated plastic glass fibers, tubs 
weighing only 15 lb have been made for 
this use. Another entirely new type 
product is plastic pipeline. These pipe- 
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lines have advantages over metallic 
pipelines in that they are lighter in 
weight, resistant to corrosive chemicals, 
acid and alkaline soils, salt water, and 
vibration, and have high impact strength 
and flexibility. Plastic pipelines are also 
a good example of the rapid develop- 
ment of new markets. First coming into 
commercial use in 1948, they are ex- 
pected to be a $20 to $30,000,000 market 
this year and in the $250 range by 1960. 

The development of new synthetic ma- 
terials in ample quantities, also has great 
import in making our nation self-sufh- 
cient. The synthetic rubber industry best 
illustrates this point. The quantities 
which are available and the quality of 
the rubber now being made leaves us 


independent of imported supplies 
ural rubber. This industry is alm 
tirely dependent upon petroche: 
2.5 billion pounds of them being 
annually at present. 

The non-rayon synthetic tex 
cluding nylon, dacron, dyne! 
and orlon, are having many efi 
our economy. Last year product 
260,00,000 lb; when projected pl: 
pacity is completed in 1957, prox 
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QUACHROM 
GLUCOSATE 


The toughest corrosion problems in cool- 
ing water systems are readily controlled with 
Haering’s Quachrom Glucosate*. Quachrom Glucosate* is 
constantly used in the Petroleum Industry to prevent unnec- 
essary shutdowns due to waterside corrosion. Longer 
equipment life and lower maintenance costs result from 
Quachrom Glucosate* control. No other corrosion 
inhibitor can rival the long outstanding record of 
Quachrom Glusocate*. 


















Write on your company letterhead for information on 
Quachrom and other Organic Glucosates. 
Request special literature on your 
particular water 

problem. 


7 REG. U.S. PAT. OFF 






WATER ANALYSTS. 


CONSULTANTS . MANUFACTURERS 
GENERAL OFFICES 
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SAN ANTONIO, TEXAS 


1953 











PLUS Performance 


im Every Line... 


with NAYLOR Lightweight PIPE 


With Naylor Lockseam Spiral- 
weld pipe, you get a light wall 
pipe with these distinctive advantages: 


LIGHTWEIGHT... without sacrifice of performance. 


SAFETY...through the spiralwelded lockseam which acts as a continu- 
ous expansion joint to absorb shock loads, stresses and strains. 


GREATER COLLAPSE STRENGTH ... through the reinforcing spiral truss. 


ACCURATE DIAMETER ... through exclusive Naylor construction, which 
also maintains true cylindrical form due to the lockseam spiralweld. 


CONCENTRIC ENDS... always match correctly to speed assembly. 


For full details, write for Bulletin No. 507 or call our distributors. 





NAYLOR PIPE 


NAYLOR PIPE COMPANY 
1240 East 92nd Street, Chicago 19, Illinois 
New York Office: 350 Madison Avenue, New York 17, New York 








Mid-Continent Supply Company Ft. Worth, Texas and Branches 
Exclusive distributors in Mid Continent and Gulf Coast Areas 








clusion from these facts is that man will 
be better clothed rather than that textile 
consumption will decrease. Their resist- 
ance to wrinkles, moths, and mildew and 
their fast-drying property dispense with 
the need for many services. They are a 
boon to the manufacturer in that he is 
working with a tailor-made product that 
does not vary with the quality of crops 
nor the health of animals as do natural 
fibers. Colors can be matched in dying 
nylon rugs whereas wool varies in the 
color it takes. As with plastics and rub- 
ber, the new fibers have made possible 
products heretofore unknown. The most 
dramatic of these is the armoured nylon 
vest which has been credited with reduc- 
ing chest and abdominal wounds by 60 
per cent. 

Another major petrochemical market 
is synthetic detergents. With production 
beginning only in 1940, the synthetic 
detergents have taken away about half 
of the total soap market. Consumption 
of the detergents increased 21.9 per cent 
last year while soap declined 9.1 per 
cent. The importance of synthetic deter- 
gents, however, goes far beyond their 
effect upon the soap industry. These 
products like fibers, rubber and plastics 
are tailor-made for specific purposes 
and improvements are constantly made. 

Petrochemicals also include many of 
the high tonnage industrial products 
such as acetone, alcohols, ethylene glycol 
(anti-freeze), and formaldehyde which 
formerly were supplied entirely from 
other raw materials. Shift in raw mate- 
rials has been necessary because sup- 
plies of the former source materials were 
inadequate to meet present require- 
ments. The result has been one of stable 
supplies and, in many instances, lower 
prices. Over half of the industrial ethy] 
alcohol, for example, is now petrochemi- 
cal and is not subject to the fluctuating 
price nor availability of molasses. The 
range of products available from petro- 
chemicals varies from methionine, one 
of the B vitamins, to TNT, and the list 
is growing. It is reported that 500 new 
petrochemicals went on the market in 
a recent 12 month period. 

Other factors concerning the oil indus- 
try have also had widespread influence 
on our economy. Its inventions have been 
applied to other industries. The fluid 
technique for handling solids, which was 
developed in connection with the fluid 
flow catalytic cracking process, has been 
applied to a wide range of procedures 
such as the recovery of metal from low 
grade ores, the manufacture of phthalic 
anhydride, and the burning of limestone. 
The oil industry also creates large vol- 
ume business for other industries. For 
example, it utilizes 1.000.000 lb a day 
of cracking catalyst alone. 

Furthermore, the industry provides 
employment for 2,000,000 persons. It 
pays them higher than average wages 
and at the same time has kept the price 
of its products down despite the increas- 
ing cost of doing business. 

The impact of the oil industry on our 
economy will be even greater in the years 
to come. It has the kind of faith in our 
future that assures continuous progress 
and achievement. il 
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Non-retarded 


straight-through 


. is guaranteed by Q.C.f.’s Round Port Valves Full pipe area and the non-wedging effect of 
because the valve opening is exactly the same CYLINDRICAL Plug Design is also available in 
size and shape as the pipe itself. Q.C.f; Rectangular Port Valves. It will pay to 


As a result you get full capacity flow of heavy get all the facts about both before you buy. 
viscous ladings, no loss in head pressure. Mate- Call your nearby Q.C-f Representative now or 
rials in suspension have no abrasive effect. write direct for information. 


IN PETROLEUM AND GAS INSTALLATIONS OCF IN PROCESSING GCF Round Port 
Valves provide full flow with no pressure loss, ideal for such materials as cement 
fastest sure operation. straight-through uninterrupted flow. 


4 - - 


2 ® 
, : “ pipe B 
Write for Catalog 4. American Car and Foundry Company, 


Valve Division, 1501 E. Ferry Ave., Detroit Il, Michigan. 
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Gasoline and Cycling Plant Economics 


vs Increasing Cost of Gas* 


We must recognize that the value of 
natural gas in the field has increased 
fantastically in the last few years and 
will continue to increase until it has 
reached a competitive level with other 
fuels. This is of particular importance 
to the designer and operator of natural 
gasoline and cycling plants because, as 
the value of gas increases, the fuel and 
shrinkage losses become more and more 
of a major economic factor. Since this 
increase in operating cost, along with 
other things, is reducing the gasoline 
and cycling plants’ margin of profit, it 
is up to the plant designers, the equip- 
ment manufacturers, and the industry as 
a whole to reduce operating cost per 
gallon, reduce investment cost per gal- 
lon, and to help create more favorable 
markets which will permit a fair return 
on investment. 


Ler us refer briefly to the recent history 
of natural gas. In the 1930’s and the 
1940’s, even as late as 1948, it was com- 
mon to see flares, some of them huge, 
in almost every oil and distillate pro- 
ducing area. Billions upon billions of 
cubic feet of gas were vented to the at- 
mosphere and burned, simply because it 
had to be produced along with the oil 
and distillate which were in demand, 
while there was little if any use for the 
gas. In those days, an oil company or 
independent producer was fortunate to 
sell the gas at any price. As late as the 
mid 1940’s, 3 and 4 cents per 1000 cu ft 
were common prices in the Southern 
states for gas delivered to a central point. 
In those days, little if any consideration 
was given to the amount of gas used in 
gasoline or cycling plant operations. The 
almost valueless residue gas was plenti- 
ful and it was used without restriction 
and in many cases wasted, at the discre- 
tion of the operator. 

Many long term casinghead and gas 
well gas processing agreements were en- 
tered into with provisions for relatively 
small percentages of the residue gas 
being credited to the plant. Some con- 
tracts even provided for 100 per cent 
of the gas to be returned to the producer. 
The chances are, there was little money 
involved one way or another at the time 
the agreements were consumated. 

About the mid 1940’s, to the late 
1940’s, gas prices of 6 and 7 cents were 
commonly used in choice gas deals. Then 


*Presented at the 32nd Annual Convention 
of the Natural Gasoline Association of Amer- 
ica, Houston, Texas, April 29, 30-May 1, 1953. 

¢Continental Oil Company. 
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came the scramble for gas. Many lead- 
ing industries invested millions of dol- 
lars in plants in the Southern states 
mainly because of the abundant supply 
of cheap gas for fuel. In the late 1940’s 
major gas transmission companies were 
either expanding existing facilities or 
building new trunk lines from the rich 
gas and oil fields of Texas, Louisiana, 
Oklahoma, Kansas, and New Mexico, to 
the important markets in the Eastern, 
Northern, and West Coast areas. This 
has provided an outlet for the major 
portion of all natural gas produced in 
the United States. In 1952, of the 8.64 
trillion cubic feet of natural gas pro- 
duced in the United States, 7.30 trillion, 
or 84.5 per cent, was produced in the 
five states mentioned. Of the total pro- 
duction in the United States, 6.21 tril- 
lion, or 71.8 per cent, was consumed in 
residential, commercial, industrial, and 
carbon black markets. 

As the available supply of gas not al- 
ready committed to long term contracts 
dwindled, competition became keener. 
In the early part of 1951, the contract 
prices of 12 cents in Northeast Texas 
and 20 cents in some parts of California 
set new highs. Recently, contracts have 
been negotiated in the Gulf Coast area 
of Louisiana, starting at 20 cents per 
thousand cubic feet for deliveries be- 


ginning in 1954 and escalating to higher 
prices during the term of the contract. 
Those prices do establish a trend and set 
a pattern of the future worth of natural 
gas in the field. 

This upward swing of natural gas 
prices has a more far-reaching effect 
than increasing the price consumers be- 
yond the field must pay. It affects di- 
rectly and most vitally the operation of 
all gasoline and cycling plants. How 
does this increasing gas price (3 cents 
in the 1930’s and early 1940’s to 20 cents 
in 1954 in the South) affect gasoline and 
cycling plant economics? This chart will 
give you an idea of what happens to the 
net operating revenue of plants when 
operating conditions and other expenses 
remain the same and only the price of 
gas fluctuates. 

The solid line represents the economic 
effect of the increasing gas price on a 
gasoline plant; the broken line shows 
the effect on a cycling plant. (1) The 
gasoline plant represented processes 
about 82,000,000 cu ft of gas per day 
from which is extracted about 83,000 gal 
of propane, butane, and casinghead gas- 
oline. Most of the gas is processed at 
400 lb. In this example, the only gas 
charged against plant operations is plant 
shrinkage and that used in the boilers 
and the recompressor engines. All power 
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MIDGETS...or 


 MAMMOTHS! 




















For high-pressure, high-temperature 
service (as well as sub-zero duty), Chapman makes steel 
valves in a range of series from 150 to 2500 lb... 
in gate, globe, angle and check types... 
in steels of many different analyses and 
with suitable trim to resist corrosion and 
erosion. 

Chapman Steel Valves are accurately [je . 
machined and finished, designed to ASA —" 
and API ratings, and may be furnished with 
flanged or welding ends. These valves can 
be equipped for any type of operation .. . hand, 
gearing, hydraulic cylinder or Chapman motor unit as shown in 
illustration. So for all standard and any special Steel Valves, check 
with Chapman first. Meanwhile, write for Catalog 20. 














THE CHAPMAN VALVE MANUFACTURING COMPANY 
INDIAN ORCHARD, MASSACHUSETTS 
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Power is supplied by two Westinghouse Turbine-Gener- 
ators—plus a stand-by tie-in with utility power. From 
here, power is sent through dual feeders at high voltage 
to substations and load centers throughout the plant. 
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Each substation is complete with switchgear, trans 
formers and circuit breakers—for redistribution of low 
voltage power. This method makes the system highly 
flexible and dependable and improves voltage regulatio®. 








ear, trans 
on of low 
em highly 
regulation. 








POWERHOUSE AT 
TEXAS COMPANY’S 
NEW EAGLE POINT, N. J., 
REFINERY 





Here's how “ower System Planni 


pays off at 
Eagle Point Refinery 


When The Texas Company built their new refinery at Eagle Point, 
New Jersey, they planned their power system carefully —and had 
Westinghouse help. They developed a system that’s outstanding 
in dependability ...in efficiency ...and in flexibility for future 
expansion. Here’s how they did it. 


Refinery has two sources of power 


Power is generated by two dependable Westinghouse Turbine- 
Generators (7,500 kw each). There’s also a standby tie-in with 
the local utility—so that in an emergency they can immediately 
switch to utility power. 


Twin power routes through the plant 


From the turbines, power is sent to substations and load centers 
located throughout the plant. Each of these units has a dual feed. 
If there’s trouble on one line, they switch to the other feeder. 


Flexible system for easy expansion 


This power distribution system is highly flexible. Suppose 
they want to expand the plant or add new machinery. All they 
do is add another substation. The rest of the system need not 


be disturbed. 


High-voltage distribution saves money | 
In this modern system, each substation receives power at high 
voltage (13,800 volts). This cuts down on transmission losses. 
It improves voltage regulation throughout the plant. 


Call in Westinghouse for your refinery needs 


Westinghouse has had a great deal of experience in refinery powe: 
systems. We’d like to work with you and your engineers on you: 
next project. When you’re thinking about building or expanding, 
call in Westinghouse early. Westinghouse Electric Corporation, 
Box 868, Pittsburgh 30, Pennsylvania. \-94884 


EQUIPMENT FOR THE 
PETROLEUM INDUSTRY 

















WOW ELATTICE BRAID* 
PACKING WITH TEFLON' 


Choice of Canadian 
white asbestos or blue 
African asbestos 









Heavy Teflon 
impregnation 
throughout 





a 


Unique 
LATTICE BRAID 
construction 


GARLOCK Shaft and Rod Packing 


Lattice Brain packing (a patented Garlock product) is braided through 
and through to give it strength, flexibility, resiliency, and long life. 
Teflon (a du Pont product) is unaffected by caustics, process liquids, 
solvents, acids or chemicals of any kind. 

Garlock combines these two products by impregnating each strand of 
Lattice Braip asbestos packing with Teflon suspensoid. The result is a 
sturdy braided asbestos packing with a heavy, thoroughly distributed 
Teflon impregnation which is unaffected by the liquid being handled. 
This long-life packing has a low coefficient of friction, is non-corrosive 
and non-contaminating. 

Lattice Braip with Teflon is available in either Canadian white 
asbestos (Style 5861) or blue African asbestos (Style 5880). Garlock also 
manufactures all-Teflon Lattice Braip packing, plastic packings of 
shredded Teflon, and other Teflon products. 

For complete information, write us or contact your Garlock representative. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


Tulsa, Okla. Houston, Texas 


Los Angeles, Calif. 
Branch Offices in Most Principal Cities 





*REGISTERED TRADEMARK 
{The Du Pont Company’s Trademark 


GAR LOC K PACKINGS, GASKETS, OIL SEALS, 


MECHANICAL SEALS, 
RUBBER EXPANSION JOINTS 
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in the plant, whether steam or electric, 
receives its basic energy from gas, ex- 
cept for the purchase of about 11,600 
kw hour per day from an outside source. 
Total gas consumption -amounts to 
6,200,000 million cu ft a day. All residue 
gas is credited back to the producers. 
Assuming the value of gas used in plant 
operations is charged to the plant, we 
note that when the value of gas is 3 cents 
a thousand cubic feet, the annual net 
revenue before income tax is $493,027. 
With a price of 10 cents per thousand 
cubic feet, the revenue is reduced to 
$334,617, or 32.13 per cent. When the 
value of the gas is increased to 20 cents 
the revenue dwindles to $108,317, or is 
reduced 78.03 per cent below that when 
the price is 3 cents. (2) In a fair size 
cycling plant, processing 173,000,000 cu 
ft of gas per day and manufacturing 
265,000 gal of salable liquid products 
from all sources, including distillate, 
about 10,800,000 cu ft per day are con- 
sumed in plant shrinkage and in com- 
pression, extraction, and manufacturing 
operations. At 3 cents this represents 
$118,260 a year for gas used in the plant 
operations. At 20 cents per thousand 
cubic feet, the figure increases to $788,- 
400. On the chart, we note that the net 
revenue before income tax decreases 
from $975,409 per year at the 3 cent gas 
value to only $305,269 when gas is worth 
20 cents per 1000 cu ft, or a reduction 
in net operating revenue of 68.70 per 
cent. 

Of course, many other factors are also 
helping to reduce the net operating in- 
come in natural gasoline and cycling 
plants: (1) In the last few years, federal, 
state, and local legislative bodies seem 
to have found it convenient to increase 
taxes on the industry almost every time 
more money was needed by the govern- 
ments. (2) Wages have steadily in- 
creased, better than doubling those paid 
in the early 1940’s. (3) Cost of all mate- 
rials used in such plants have at least 
doubled and in some cases trebled dur- 
ing the past 12 years. (4) Sale prices 
of liquid products have not kept pace 
with increased cost of production. 

As the price of gas increases the trend 
is to reduce pressure maintenance and 
cycling operations. Naturally, there is a 
point beyond which the cost of such 
operations would exceed the value of 
the additional liquids that could be re- 
covered. This not only shortens the life 
of the plant, but causes a loss of liquid 
reserves to the plant and producer. 

To those not familiar with the natural 
gasoline business, it would appear to be 
especially favorable for the plant to sell 
its residue gas at a higher price. Such is 
not always the case, however. Whereas, 
for many years it has been the policy to 
charge the producer a certain amount 
for boosting gas to pipe line pressures, 
such policy is now often questioned due 
to the fact that plant operating pressures 
have been raised to pressures substan- 
tially the same as that of the pipe line 
in order to obtain a maximum hydro- 
carbon extraction. As the plant operates 
at the pressure to which the gas is 
boosted for sales, the producer who fur- 
nishes the gas to the plant asks for a 
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larger share of the residue gas and liquid 
products as the value of gas goes up. 
Thus, many plants may find their in- 
come increased comparatively little in 
relation to the increasing gas price and 
in some cases their income may be ac- 
tually decreased. 

It must also be considered that if the 
value of the liquid products do not in- 
crease proportionately with the increase 
in the value of the gas, a point is reached 
where there isn’t enough difference be- 
tween the price of the unprocessed gas 
and the value of the gas converted to 
liquid through a plant process to justify 
installation of the plant. Of course, in 
the case of rich gas, it may be necessary 
to remove some of the liquefiable hydro- 
carbons to make the gas salable to gas 
transmission lines, even though the con- 
struction and operation of a plant can- 
not otherwise be justified. 

At the present time, there is a ten- 
dency in certain state legislatures toward 
enactment of regulations requiring the 
payment for casinghead gas to be made 
at the wellhead. This may be another 
setback to the natural gasoline manu- 
facturer, inasmuch as the extraction 
losses, fuel losses, and various other 
usages must be deducted from the vol- 
ume produced before the gas is finally 
sold to the purchaser. The result of this 
practice, if it should become law, would 
mean that it would not be economically 
feasible to construct natural gasoline 
plants in many fields which would, under 
more equitable regulations, support such 
plants. 

In the recent past, the major factors 
entering into the calculation of profit- 
ability of a proposed plant have been 
the quality, quantity, and longevity of 
the casinghead gas supply. The better 
all three of these conditions were, the 
more advantageous the contract that 


_ could be made and conversely, the poorer 


the conditions, the less advantageous was 
the contract entered into. But at least 
conservation was practiced and the liq- 
uefiable portion of the gas not wasted. 
The advent of any regulations which 
would call for all casinghead gas to be 
of equal value would materially limit 
plant construction and cause a less ad- 
vantageous use of natural resources. 

The increasing value of gas is prob- 
ably the greatest factor presently chal- 
lenging the natural gasoline and cycling 
plant phase of the industry. We must 
recognize these new gas prices and real- 
ize they will continue to increase until 
a level with other fuels has been reached. 
We must also realize that little can be 
done about high taxes, wages, and cost 
of materials, or the low prices of salable 
products from these plants. Then what 
can we do to protect the plants’ net in- 
come? Several things can and must be 
done if gasoline and cycling plant opera- 
tions are to continue on a sound economic 
basis: 

1. Perhaps the first and most logical 
step to take in approaching this problem 
is to examine some of the most impor- 
tant costs that can be controlled from 
day to day: 

_ (a) Labor is always a large item. A 
job analysis of the plant personnel may 
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REDUCES MAINTENANCE 
cosTs 

Major oil producers report “Magneto 
repairs reduced by 40%”. Stitt is 
engineered to outperform conven 
tional plugs . . . Specify Stitt for 
greatest savings. 


REDUCE SHUT-DOWN TIME 


Three-wire Stitt Triple Ignitors last 
three to ten times longer than or- 
dinary plugs . . . proven by actual 
test performances in the field 
Reduces shut down time (the biggest 
spark plug cost.) 
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reveal that, by better planning and pos- 
sibly better organization, the overall op- 
eration can be accomplished more efh- 
ciently with less manpower. 

(b) A maintenance program with em- 
phasis on “‘preventive maintenance” 
requires continuous attention and is al- 
ways open for improvement toward re- 
ducing operating costs over the life of 
the project. 

(c) By closer supervision over plant 
operations and plant control tests, the 
maximum production can be obtained 
and cost of chemicals reduced to a 
minimum. 

(d) The quantity of gas used can usu- 
ally be reduced by eliminating actual 
waste such as that which is being flared 
and reducing steam and electric power 
consumption to the bare minimum re- 
quirements for efficient plant operation. 

(e) A cost-conscious responsibility 
instilled in each employee through plant 
educational programs will pay divi- 
dends, 

2. The development of new products 
and new uses for old products is a key 
factor in the economy of any industry 
faced with increasing cost of raw ma- 
terials or with increased value of ma- 
terials formerly considered waste. The 
rapidly growing petrochemical industry 
has been developed almost entirely by 
the application of this principle. Of 
course, design and operating efficiency 
must go hand in hand with product 
development. 

The natural gasoline and gas industry 
has been faced with this problem before. 


In the early days, butane was wasted. 
Then a market was created. This added 
to the plants’ income with relatively 
small investment. In the late 1940's, 
many new plants were built with high 
butanes and propane extraction efficien- 
cies. The very limited market was in- 
sufficient to handle the volume of prod- 
ucts that could be produced. An inten- 
sive advertising campaign in 1950 and 
1951 aided materially in increasing the 
demand for propane and butane. We 
are now looking forward to adding an 
ethane-rich fraction to the list of plant 
products. Perhaps we may develop and 
expand more favorable markets for these 
products through closer cooperation and 
coordination with the rapidly growing 
petrochemical industry. 

3. Factors working against plant prof- 
its are a definite challenge to plant de- 
signers and equipment manufacturers. 
Their future business is dependent on 
improved designs and processes and het- 
ter and more efficient equipment. 

Gasoline and cycling plant design 
were developed in that era when residue 
gas was considered almost valueless. 
This factor led to a design basis different 
from that of nearly any other industry. 
Efficient utilization of plant fuel was not 
considered important, This fact is evi- 
denced by the general lack of considera- 
tion of economical thermodynamic bal- 
ance in gasoline plants. Now it is neces- 
sary to pay more attention to such things 
as efficiency of insulation, heat transfer 
rates, and burner. boiler, and heater 
efficiencies. 
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Dura Seal—the engineered mechan- 
ical seal that rotates with the shaft. 
Amply illustrated . . . specific appli- 
installation data. A fact 
book of real value to designers, oper- 


cations . 


ators and maintenance departments. 


A Book You Should Hove 
on Mechanical Sealing... 


A complete reference catalog on 
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In many instances, gasoline plant de. 
sign has not provided for maintenance 
access and facilities comparable to that 
provided in other industry plants. Proper 
facilities for maintenance and access 
have proved to be economical in refinery 
and chemical plants. They certainly de- 
serve more consideration in gasoline 
plant layout. 

The two preceding points require 
some additional outlay of capital in 
building a plant, but pay for themselves 
many times over in savings in operation 
and maintenance. Thorough economic 
studies should be made to determine 
their application to existing installations, 

Another point, probably more critical 
to overall economics than either of the 
others, is competence of the design or- 
ganization responsible for the plant. 
Even a competent organization must be 
given the time for the application of its 
knowledge. The mechanical design and 
layout of a gasoline plant runs 1 to 2 
per cent of the total job cost. That figure 
could be doubled without materially in- 
creasing the construction cost of the 
plant. This additional design expense 
will usually actually reduce the outlay 
for equipment, materials, and labor by 
several times the amount expended on 
engineering. It is possible to consider 
more alternates to process and equip- 
ment specifications, and to ascertain that 
the answers arrived at are the most eco- 
nomical for the plant in question. Con- 
struction and operating procedures can 
be given more weight and the plant 
tailored to its specific needs, bearing in 
mind the salvage value of the equipment 
in connection with the anticipated life 
of the plant. Actually. this item very 
seldom increases the overall investment 
in a plant. and almost always results in 
more economic construction and opera- 
tion. It is false economy to skimp on en- 
gineering. That is the basis for invest- 
ment and operating costs that determine 
economic feasibility of any plant. 

In summary, we must recognize that 
the value of natural gas in the field has 
increased fantastically in the last few 
years and will continue to increase until 
it has reached a competitive level with 
other fuels. This is of particular impor- 
tance to the designer and operator of 
natural gasoline and cycling plants be- 
cause, as the value of gas increases, the 
fuel and shrinkage losses become more 
and more of a major economic factor. 
Since this increase in operating cost, 
along with other things, is reducing the 
gasoline and cycling plants’ margin of 
profit, it is up to the plant designers, 
the equipment manufacturers, and the 
industry as a whole to reduce operating 
cost per gallon, reduce investment cost 
per gallon, and to help create more fa- 
vorable markets which will permit a fair 
return on investment. 

The thoughts that have been expressed 
are not new nor revolutionary. They are 
well known principles. Of course, their 
application may differ with each plant, 
but it behooves all the members of the 
natural gasoline and gas industry to 
make a coordinated effort to maintain 
the gasoline and cycling plants on 4 
sound economic basis. zat 
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BLAW-KNOX GAS CLEANERS 
GET ALL SIZES OF DUST... 


Down to the smallest micron! 


Of all the devices and methods for preventing 
damaging, abrasive dust from getting into gas 
mains, only the oi/ scrubbing type cleaner does 
truly thorough job—only oil scrubbing gets 
those microscopic particles that play hob with 
compressors, valves, meters and pilot orifices. 
In extensive field tests covering a period of 
years our engineers have found that Blaw-Knox 
Gas Cleaners connected to unusually dirty 
mains showed that the outlet gas 

contained not more than 0.000005 

pounds of dust per 1000 cubic feet! 

Any gas engineer would call that 

“really clean gas.” 


HOW BIG IS A MICRON? 


In this photomicrograph at 
200 magnifications the nar- 
row lines are one micron 
wide. Note that many dust 
particles are even smaller. 
For complete information on 
Blaw-Knox Gas Equipment 
and the subject of pipe line 
dust, write for Bulletin 2353. 
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A Retirement Plan With Unique Features 


Trust fund provides good sum after only 15 years 


— employees make no monetary contribution 


Ay increasing number of business or- 
ganizations are instituting employee re- 
tirement plans each year and it is now 
widely recognized that such plans, where 
they have been properly conceived, 
serve to materially develop and sustain 
employee morale. Each plan, to best 
serve its purpose, must be tailored to 
the individual company as well as to 
the field of business in which the com- 
pany operates. 

The Western Geophysical Company 
of America has just completed its sec- 
ond year of operation under a retire- 
ment plan that is definitely unique, and 
that has already demonstrated its sound- 
ness as an employee morale builder. 
The seismic survey work, in which this 
company is engaged, requires wide scat- 
tering of employees who are constantly 
subject to transfer from one location to 
another, from ice-covered mountains to 
desert plains and from the vicinity of 
large metropolitan cities to desolate 
areas without habitation. In developing 
a retirement plan, Western also gave 
weighty consideration to the average 
age of its employees which is unusually 
low—30 years. The young college 
graduate who joins this organization 
can work toward a job in top adminis- 
tration with a fixed headquarters; but, 
if he is not so fortunate as to reach this 
goal, this plan gives him assurance that 
he will be able to settle down with a 
sizable “nestegg” after only 15 years of 
service, 

Objectives of the plan are being 
achieved through a trust fund to which 
the employees themselves make no 
monetary: contribution. Besides retire- 
ment benefits, which later will be ex- 
plained, the plan also makes provision 
for special dispensations in cases of 
total disability or death before retire- 
ment. Eligibility is automatic with the 
completion of nine months of continu- 
ous service at the end of any calendar 
year. 

Approximately one-third of the com- 
pany profits before taxes are turned 
over to the trust fund each year. As 
company earnings increase, so corre- 
spondingly does the amount placed in 
the trust fund, which gives the partici- 
pating employee a very definite interest 
in the success of the company. It has 
really become his or her company. One 
of the premises on which this plan was 


*Administrative director, Western Geophysi- 
cal Company of America. 
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established is that the trust fund must 
grow fast enough to give employees the 
feeling that their future is really being 
taken care of. Proof that this is being 
accomplished may be seen in the fact 
that, during the two years the plan has 
been in operation, employees have 
actually received, through the trust 
fund, more of the net profits (after 
taxes) than the company has retained. 

Two factors determine the financial 
interest of each individual employee in 
the.company’s annual contribution: (1). 
his or her annual wage or salary, and 
(2), his or her length of service with 
the company. Participants, for example, 
receiving the same earned compensa- 
tion and having the same length of 
service, are credited with the same pro- 
portionate share. 

The plan provides a “weighing fac- 
tor” of 2 per cent for each year after 
the first one completed by the member 
employee, with a maximum of 35 per 
cent for 15 years or more. This weighing 
factor, and the wage or salary of each 
employee, are used to calculate his or 
her interest in the company’s contribu- 
tion. As the participant’s length of serv- 
ice increases, credits in the fund ac- 
cumulate and notice is given at appro- 
priate intervals of “unit” holding, the 
unit being of stated dollar value. It is 
expressly understood that the purpose 
of the plan is to provide funds for re- 
tirement, total disability, or for the 
beneficiaries in case of the participant’s 
death, and no withdrawals can be made. 
other than by termination of employ- 
ment or at the end of 15 years of service 
as later indicated, excepting unde 
these circumstances. 

Any sums that may be forfeited by 
employee members terminating their 
employment before their interests have 
been fully vested, remain in the trust 
fund and thus add to the interests of 
those who still participate. 

When the employee has been in the 
plan for one year, he then and there- 
after shares proportionately in the earn- 
ings of the trust fund as well as in for- 
feitures and the annual company con- 
tributions. By prudent management and 
judicious investment over the years, it 
is expected that the trust fund will in 
time be further enlarged to a consider- 
able degree, and the individual inter- 
ests will, of course, be correspondingly 
enhanced. 

Although the participant is credited 
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with his properly apportioned yearly 
share of the company’s contributions, 
and after his first year, also shares in 
forfeitures and earnings of the fund, 
he has no “vested right,” that is, no 
ownership of such credited amounts 
until he has completed his fourth con- 
tinuous year of service with the com- 
pany. At that time 81/3 per cent of the 
interest then standing to his name and 
credit becomes his. For each year there- 
after until the completion of 15 years of 
continuous service, he receives an addi- 
tional annual vesting of 84 per cent of 
his credits, by which time he has ac- 
quired full 100 per cent ownership of 
his total calculated trust fund share. 

The distribution of the vested amounts 
is arranged for as follows: The normal 
retirement age is stipulated as 65 years, 
but any participant who so desires, may 
retire at any time after 15 years of un- 
broken service, and, until actual retire- 
ment, may continue to participate in the 
plan. When he has completed 15 years 
he is entitled to his full vested interest, 
and may collect it either in a single 
lump sum or as an annuity whether or 
not he wishes to retire. If he is below 
retirement age and elects to go on work- 
ing for Western Geophysical Company. 
he can still, after 15 years of participa- 
tion in the plan, continue his member- 
ship and build a still greater nest egg 
for his eventual retirement. 

When the age of retirement is 
reached, or the participant is afflicted 
by a total disability, the full amount of 
his interest in the trust fund becomes 
distributable to him as being fully 
vested, and will be paid to him in ac- 
cordance with the distribution stipula- 
tions of the agreement. Should a partici- 
pant die, his total credit in the trust 
fund is automatically vested, and is 
payable to his beneficiaries in prear- 
ranged increments. 

If a participant’s employment with 
the company is terminated either volun- 
tarily or otherwise, he receives the 
vested amount of his separate trust ac- 
count in five equal successive annual 
installments, or in installments of not 
less than $600 a year, beginning 30 days 
after receipt of notice by the trustee, 
unless the participant’s interest is less 
than $1000, in which event he is paid in 
a lump sum. 

Trustee of the plan is the Bank of 
America at Los Angeles, California, 
and it is administered by an operating 
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FOR O£08¢ PROTECTION AGAINST FIRE... 
ALFCO FOAMITE AIRFOAM SYSTEMS 
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K AIRFOAM LIQUID LINE... — 
EY WATER LINE 





Correct protection against fire is our specialized 1. With use of calibrated liquid and water orifice 
service. Our accumulated knowledge of over a cen- plates, as illustrated. 
tury of experience acquired in successfully protect- 


ing the fire hazards of industry, assures you fire FT ne ee ae ae eee gree 
protection engineering counsel of the highest cal- 3. With use of injection pump using flowrators. 
iber and without cost or obligation. 4. With use of around-the-pump proportioners. 
Almost every fire hazard has its special needs, 5. WW) eee lee ones. 
but the requirements of the petroleum industry in 
particular, demand the best in fire protection know- For more complete information, send us all the 
how. facts concerning your special problems, or write to 
Five different types of fixed Alfco Foamite Air- have one of our field engineers make a detailed sur- 
foam Systems are now available, each being a spe- vey of your risk. Our Systems Engineering Depart- 
cialized installation, dependent upon the factors re- ment will be glad to submit our recommendations 
lated to the risk. without obligation or expense on your part. 


ELMIRA-NEW YORK-U.S.A. 


IN CANADA, LAFRANCE FIRE ENGINE & FOAMITE LTD., TORONTO 
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POWERED 
BOOSTER 
PUMP 





Here, a Goulds centrifugal pump boosts oil into a positive displacement pump on a field trans- 
portation system. A Wisconsin Heavy-Duty Air-Cooled Engine drives it. ..assurance that high 
pressure pumps are always “‘flooded’’, preventing damage if they stop or lose capacity. 


Solution of your own power problem probably lies in specifying a Wisconsin Air-Cooled 
Engine. Each Wisconsin offers the widest margin of usable power, delivering and holding 
the horsepower shown on the curves. And such features as tapered roller bearings at both 
ends of the shaft, taking up all thrusts, fool-proof air-cooling and unmatched ruggedness 
overall, produce the kind of power that makes light of heavy work wherever it’s found. 


4-cycle single-cylinder, 2-cylinder and V-type 4-cylinder models, 3 to 36 hp. 


WISCONSIN MOTOR 


Corporation 


MILWAUKEE 46, WISCONSIN 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 


6139 $. MAIN STREET, TULSA, OKLAHOMA 
M & M BUILDING, HOUSTON, TEXAS 
$05 SOUTH MAIN ST., WICHITA, KANSAS 


Olt FIELD DISTRIBUTORS FOR WISCONSIN 
ENGINES AND ALL TYPES OF UTILITY UNITS. 


WRITE TO HARLEY SALES CO. 


A 7518-¥, 
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Cannot Leak Live Steam 
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NICHOLSON W. O. TRAPS 


Even though re-evaporation com- 
pletely dries up its body, a Nicholson 
weight-operated trap will not leak 
live steam. Widely used for steam 
purifiers, super-heated steam lines, 
headers, separators, heaters, etc. 


DRAIN WATER, GASOLINE, OIL 


Nicholson W. O. traps also have 
many applications in natural gas in- 
dustry: drain gas- 






CAT’ G 751 


MODEL C 


oline from scrubber head of booster 
and gas lift compressors; gasoline, 
oil or moisture from gas well sepa- 
rators, accumulators, after-absorb- 
ers, etc.; package natural gasoline 
plants; gas lines. 


4 TYPES—press. to 200, 500, 650, 
1500 Ibs.; for every large capacity, 
heavy-duty use. 


Weight 
— Latch 


217 Oregon St., Wilkes-Barre, Pa. 
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committee made up of three members, 
two of whom are directors or officers of 
the company, and the third an employee 


” participant. 


The particularly novel and especially 
attractive features of this entire plan 
from the standpoint of the employee 
are, first, that he himself makes no 
monetary contribution to the fund; and, 
second, that thé maturity period is un- 
usually short. The fund is based solely 
on company contributions that are ex- 
panded through forfeitures and invest- 
ments, so that every employee member 
now receives a personal share of the 
profits of the company, and in conse- 
quence, has a personal interest in its 
successful operation. It is virtual part 
ownership, which is perhaps the best in- 
centive known, and from all accounts, it 
has already created a most favorable 
atmosphere that is bound to be re- 
flected in institutional growth as well 
as institutional satisfaction. 

The short-term maturity is most ap- 
pealing to the younger workers to whom 
the age of 65 is away off in the dim and 
distant future. Fifteen years, is, how- 
ever, an understandable lapse of time 
to them, and the prospect of building up 
a substantial retirement fund at a rela- 
tively early age, is exciting enough to 
tempt any young man or woman who 
thinks at all of his or her future in these 
uncertain times. 

The plan in its entirety is a stimula- 
ting adventure in the personnel field. It 
brings the employees into a definite 
partnership status and certainly in no 
minor degree. In the first year of its 
existence the plan received by way of 
company contribution a sum that was 
almost the equal (actually 94 per cent) 
of that which the company retained for 
itself; and the second year’s contribu- 
tion actually exceeded (121 per cent) 
the portion of net earnings (after fed- 
eral taxes) retained by the company. 
That, on top of the fact that Western 
Geophysical has always paid salaries 
above industry average, makes an allur- 
ing setup. It will be interesting to watch 
the further effects of these policies on 
both the company and the industry. 

In announcing the adoption and de- 
tails of the plan, Henry Salvatori, presi- 
dent of Western Geophysical Company 
of America, remarked, “It is fitting that. 
as the efforts of our employees con- 
tribute to the company’s success and 
earnings, the company’s earnings should 
contribute directly and substantially to 
the benefit of our employees.” The in- 
troductory letter stated further that 
what the employee participants build 
up for their own future would “depend 
to a great extent on the state of health 
of our national economy, since the bulk 
of the company’s contributions will be 
put to work in the form of investments 
whose value will tend to rise and fall 
with the changes in our national eco- 
nomy.” 

Observers of this unique employee 
retirement plan agree that it truly serves 
to give each participant a very real 
“stake” in the success of his company 
and the economic well-being of his 
kkk 


country. 








sin 
Pe 
ou 


OI 


lly 
lan 


no 


rho 


ila- 


ite 











“BUILT TO THE SAME SPECIFICATION 
STANDARDS — 1 THOUGHT ALL STEEL 
VALVES WERE ALIKE AS TWO PEAS“ 
















LOOK AT THESE 


FOUR FEATURES: Z STUFFING BOXES 


have greater depth than is spec 
ified, permitting the use of 7 to 9 rings 
of packing, with either wiper rings 
or condensing chamber below. 


TD 8) 
ES 


_ 


x veces’ 14111111 


2~PIECE YOKE 
DESIGN 


simplifies replacement of yoke nut. 
Permits replacement of yoke nut with- 
out shutting down the line. Yoke nut is 
OIC Alloy 40; non-galling material. 


SEAT RINGS 


are end-seated and are sub 
jected only to compression forces 
when valve is closed; no loosening 
of seat rings with repeated opening 
and closing of the valve. No open 
spaces to cause turbulence, accumu 
late dirt and hasten corrosion. 
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S OIC’S SEAL~EVER 
PACKING 


(exclusive with OIC) lasts 10 to 
15 times longer than ordinary 
packing. It stops pitting and cor- 
rosion of stems. 


THE BEST STEEL VALVE 
YOU CAN BUY 


This combination involving yoke design, stuffing boxes, packing and seat 
rings is evidence of OIC’s desire to build beyond minimum specifications. 


THE OHIO INJECTOR COMPANY, WADSWORTH, OHIO 


S}(e 





a> VALVES 


FORGED AND CAST STEEL * IRON * BRONZE * LUBRICATED PLUG VALVES 
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Engines Cooled by Boiling Heat Transfer 


Savings in operating costs are considerable — less carbon deposit, 


less maintenance and thermal efficiency is increased by 40 per cent 


T sroucnour the years of combustion 
engine operation, conventional cooling 
has been of the low temperature direct 
heat transfer type. Another way of de- 
scribing it would be to call it liquid 
phase cooling below the boiling point. 

With this method, water is pumped 
through the engine, picking up waste 
heat that has not been dissipated through 
radiation, or has not been carried away 
in the exhaust gases. 

The water then passes to a radiator 
or cooling tower where the heat is dis- 
sipated. It then returns to the suction 
of the water pump, completing the cycle. 


High Temperature 
Direct Heat Transfer Cooling 


Some years past, a second method of 
engine cooling came into rather limited 
use. This method is a direct interfacial 
heat transfer in liquid phase cooling 
above the boiling point. In so far as the 
engine is concerned, this system differs 
from the previously described one only 
in temperature elevation. It uses the 
same pump, circulating a similar amount 
of water with the same heat pick up and 
similar rise in coolant water tempera- 
tures. 

The water, on leaving the engine, 
passes to a steam separator. Here a drop 
in pressure allows part of the water to 
flash to steam, thereby dissipating the 
heat picked up in the engine jackets. 
The remaining water leaves through the 
bottom of this separator and returns to 
the engine, and thus completes the cycle. 
The steam escapes through the top of 
the separator and may be used for use- 
ful work or, if not needed, passes 
through a condenser. In either case, the 
condensate gravitates or is pumped back 
into the engine cooling system. 


Undesirable Features 


Both the above cooling methods have 
inherent weaknesses. With radiator or 
tower cooling, operations are always be- 
low the dew point, with its attendant 
formation of water sludge, and acids in 
the crank-case; also overheating at high 
ambient air temperatures and high load 
conditions. Both are subject to pump 
and packing failure. Engines using 
either system have a tendency to deton- 
ate and lose power if temperatures are 
elevated much above the design temper- 
atures, 

Due to lack of turbulance in the jacket 
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O. B. Freeman is compressor plant 
foreman in the West Coast division 
of Tide Water 
Associated Oil 
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> on his discharge 
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> World War 1, 
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gineering school studies, covering a 

period of eight years, devoted much of 
his attention to this subject. 















water, there is a high temperature dif- 
ferential along the cylinder axis. This 
produces a decided taper to the cylin- 
ders when hot. Also due to lack of tur- 
bulance, the water tends to stratify with 
a very hot layer of water next to the liner 
and much cooler water near the outer 
jacket. The result of this stratification is 
a heated liner trying to expand against a 
cooler jacket trying to maintain its 
original shape. 

These forces acting against each other 
produce high metal stresses and result 
in warping and distortion of the cylinder 
top. 

Furthermore, with direct interfacial 
heat transfer, the transfer of heat from 
metal to water is very slow, resulting in 
high metal temperatures. Bad scale con- 
ditions within the cylinder jackets may 
cause these temperatures to reach serious 
elevations. 


Cooling by Boiling Heat Transfer 


For the past several years, the writer 
has been of the opinion that the proper 
method of cooling heavy duty combus- 
tion engines was by ebullition, or boil- 
ing, within the jackets. 

In exploring the possibilities of this 
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type of cooling and in studying the prob- 
lems involved, it was discovered that the 
water should enter the engine jackets at 
a very slow rate and that the use of 
mechanical energy or pumps was not 
desirable. 

From this discovery was born the sec- 
ond or twin idea that coolant circulation 
must be by thermal energy only. These 
two ideas are: 1. The latent heat of 
evaporation with its tremendous powers 
of cooling; 2. The simplicity and positive 
action of thermal circulation are the 
basis of experiments and development of 
cooling by ebullition. 

Laboratory tests have shown heat 
transfer under boiling to vary from 5000 
to 33,000 Btu per minute per square 
foot. This is many times faster than by 
direct interfacial heat transfer, and 
explains why one can elevate coolant 
temperatures without any significant in- 
crease in wall temperature. 

Later in the investigations, it was 
found that in a compressor engine op- 
erating with low temperature direct heat 
transfer cooling, with water pump func- 
tioning normally, one was unable to get 
steam bubbles to originate under any 
condition of loading and temperature, in 
either jackets or head. 

This might be due in part to the thin 
film of superheated water being washed 
off the liner interface by high velocity 
water passing through the jackets. 

Due to the low attraction of iron for 
water, the amount of super heating is 
low, being in the range of 17 to 27 deg. 
This temperature elevation, however, is 
essential to overcome interfacial attrac- 
tion and permit initiation, growth, and 
separation of the steam bubble from 
the metal. 

In the same compressor engine and 
starting up cold without water pump, 
steam bubbles were observed on the 
liner walls when mean discharge tem- 
perature from the engine was under 140 
F. Established boiling occurred at mean 
discharge temperature of slightly above 
150 F. This indicated a definite time 
element or water velocity through the 
engine if boiling is to be achieved. 

As a result of this set of studies, the 
opinion is that no boiling will occur at 
any place in a cylinder jacket so long as 
a water pump is functioning properly. 
The above refers to modern engines only. 

In older machines where little effort 
was made toward streamlining and low 
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FIG. 1. Boiling heat transfer comparison of internal 
combustion engine and water tube boiler. 








temperature rise, steam pockets could, 
and no doubt, did occur. 

In high temperature direct transfer 
cooling, a decrease in temperature rise 
to as much as 6 F is frequently obtained. 
This is usually thought to be a result of 
boiling within the entire engine jackets. 
Again, such thinking is basically un- 
sound. 

If an engine has a normal temperature 
rise of 10 F and a rise of 6 deg with high 
temperature transfer, it would mean that 
the coolant was entering the engine at 6 
deg below boiling point at existing pres- 
sure, 

To start boiling, a sufficient volume of 
heat must be picked up by direct heat 
transfer to bring the coolant to boiling 
point—in this case 60 per cent of total 
available heat. The remaining heat pick 
up will be through boiling transfer. 

As much less than 60 per cent of en- 
gine jacket water heat comes from the 
cylinder walls, all heat transfer in cylin- 
der jacket will be direct heat transfer 
and temperature rise along cylinder axis 
will be less than 6 F. Remainder of heat 
will be picked up in head and exhaust 
manifold. Cooling in head should be by 
both direct transfer and boiling. Cooling 
of exhaust manifold will be by boiling 
only. 

Cooling by boiling heat transfer 
should produce a very low temperature 
rise across the engine, provided the 
plumbing system is designed with the 
idea of minimum heat loss through radi- 
ation. If this is done, coolant water is re- 
turned to the engine at a point so near 
the boiling temperature that agitation 
of a pump impellor would cause cavita- 
tion within the pump, and will result in 
severe damage to the engine. From this, 
one finds again that mechanical energy 
is absolutely out of the question in cool- 
ing by ebullition. A further study of 
physical reactions within the jackets 
rules out possibility of thermo-syphon 
circulation. 

Thermo-syphon circulation is a func- 
tion of the difference in weight of two 
legs. That being the case, the applica- 
tion of this principle to engine cooling 
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calls for a pressure drop across the en- 
gine of very nearly a straight line. 

With cooling by boiling, this is im- 
possible. The origination, growth, and 
movement of steam bubbles produce a 
partial vacuum. As a result, pressures 
are lowered in the cylinder jacket and in 
the bottom of the cylinder head. A de- 
cided build up in pressures will occur 
at the top of the head due to steam back- 
ing up in trying to escape from the head 
through restricted openings. Upon leav- 
ing the head, there should be an abrupt 
pressure drop. If a water cooled ex- 
haust manifold is used, this rise and fall 
in pressure will be repeated by the steam 
in leaving the manifold. See Fig. 5. 

Having eliminated mechanical energy 
and thermo-syphon for coolant circula- 
tion, one has left thermal energy only. 
And this energy must be produced with- 
in the body of the engine itself. 


Water Tube Boilers 


In the search for an application of 
thermal laws that would guarantee, 
through thermal energy, a sufficient or 
surplus quantity of water to cool an en. 
gine using latent heat of evaporation, 
the study of water tube boilers was con- 
sidered. In the single drum water tube 
boiler a condition was found that could 
very easily be simulated in the engines, 
See Fig. 1. 

In this boiler, steam is generated in a 
set of sloping tubes or legs, installed 
within a fire box. In the generation and 
passage of steam up through these tubes, 
water is picked up and carried along in 
large quantities. At the top of these slop. 
ing tubes, horizontal lines carry steam 
and water to a drum. The large quantity 
of water necessitates installation of 
bafes in the drum in order to secure 
separation of water and steam. Steam 
escapes through the top of the drum and 
the water drops from the drum bottom 
through a second set of vertical tubes or 
legs to bottom of the first or sloping legs. 
completing the cycle. 

By visualizing the engine water 
jackets as the sloping tubes, the firing 
chambers of the cylinders as the fire box 
of the boiler, by adding a steam separa- 
tor with enlarged line from the top of 
the engine to the separator, and a sec- 
ond leg from the bottom of the separator 
to the engine water inlet the picture is 
complete. The engine has been turned 
into almost an ideal water tube boiler 
insofar as circulation is concerned. 

As one purpose of this type of opera- 
tion is recovery of waste heat from the 
engine, it may be desired to install a 
water cooled exhaust manifold and ex- 
haust gas waste heat recovery unit. The 
question then arises, will one be able to 
circulate sufficient water to care for all 
this heat. 

As the steam separator is installed 
above the engine. the jackets plus the 


FIG. 2. Pounds of water circulated per pounds of steam formed. 
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Here’s real economy, practical as it is thrifty, for 
your “grassing”’ operations. Weeds can’t grow 
in ground properly treated with BORASCU . 
areas remain bare one to two years after appli 
cation! You can figure savings may total as 
much as 80% compared to old-fashioned hoein; 
methods ... that’s why BORASCU continues 
to be first choice with economy-minded produc 
tion men in oil fields across this continent; from 
Canada to Venezuela .. . by major and inde 





pendent operators alike. It is a granular materia! 


BORASCU is applied dry — packed in easy-to-handle 100-lb. multi-wall 
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DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 


3X6 R2RSM “4691 





Type R2R Process Pump 

















Type R2R Process Pump 


DISASSEMBLY: The Type R2R process 
pumps can be disassembled without discon- 
necting the suction and discharge piping. 
By first removing the spacer from the 
spacer type coupling, and unbolting the 
easing from the cradle the entire cradle 
and complete rotating element can be re- 
moved without disturbing the suction and 
discharge piping. 


OPERATING RANGE: Type R2R, Heavy 
duty, process pumps are available in eight- 
een different sizes, enabling our engineers 
to furnish units specially designed and con- 
structed for the particular work to be per- 
formed. 

Capacities: 50 to 2000 Gallons per minute. 
Heads: Up to 400’. Speeds: 900 RPM to 
4000 RPM. 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL AND RECIPROCATING PUMPS 





4040H 
Close Coupled Centrifugal Pump 





Pedestal Mounted Centrifugal Pump 






47128 


Double Pedestal Bearing Centrifugal 
Pump 


ESTABLISHED /869 


DEAN BROTHERS PUMPS /NC. 
/NOIANAPOLIS /ND. 


T a 323 W TENTH Sr. ». 
Branch Offices: NEW YORK, N. Y., HOUSTON, TEXA 





Horizontal, Single Style, Double 

Acting, Piston Type, Close Clear- 

ance Pump. Designed to handle 
volatile liquids 
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Horizouial, Duplex, Double Acting, 
Side Pot, Piston Type, Oil Bath 
Power Pump 





Durable Duplex Packed Piston Pat- 
tern Steam Pump, Side Pot Type 
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vertical section of the discharge line be- 
comes the lighter fluid leg. The line from 
the bottom of the separator to the en- 
gine then becomes the heavier or solid 
water leg. A condition now exists in 
which circulation becomes a function of 
the difference in density of the two legs. 

The velocity may be measured using 
the Torricellian formula, V V 2Gh, 
or for ordinary calculation, V = 8 \/ h, 
h being measured in terms of the lighte1 
fluid, in this case, steam. 

Using the above rule, circulation may 
be calculated fairly accurately, pro- 
vided no bad obstructions are allowed in 
the circulatory system. 

These calculations show a very large 
surplus of water carried over at low en- 
gine loadings. As the loading increases, 
the water carry-over decreases in almost 
direct ratio. Later on in our work we 
proved the above under actual working 
conditions. See Fig. 2. 

On a 150 bhp, 4 cylinder, 4 cycle com- 
pressor engine, using boiling heat trans- 
fer cooling, an orifice meter was installed 
on the solid water leg. Condensate was 
measured through another meter, as it 
returned to the engine from the con- 
denser. 

At 25 per cent load, each pound of 
steam leaving the engine carried with it, 
85 lb of water. At 100 per cent load, each 
pound of steam carried 18 lb of water, 
while at the maximum loading of 117 
per cent, 13 lb of water was carried out 
by each pound of steam. Better stream- 
lining of the engine jackets would in- 
crease the amount of water circulated 
per pound of steam at all conditions of 
loading. 

The above figures parallel surpris- 
ingly close the circulation, percentage 
wise, in a water tube boiler. It also shows 
the impossibility of insufficient cooling 
water being brought into the engine at 
any loading. 

After much study and paper work it 
was concluded that cooling by ebullition 
was both feasible and practical. 


Actual Field Tests 

On the strength of the above conclu- 
sions, it was decided to go ahead with 
actual tests. R.. P. Bland, Tide Water 
Associated Oil Gompany, was placed in 
charge of running tests and correlation 
of observed results. 

It was decided at this time that any 
engine under tests would be expected to 
hold up its end of the regular job at all 
times. The job is that of producing 
oil. If at any time an over-load was re- 
quired, it would be applied. That rule 
has been consistently followed. 

A 6-cylinder, 605 cu in., 4 cycle en- 
gine, pulling a triplex pump* was 
selected as the guinea pig. This engine 
operates normally on the API curve with 
a piston speed of 1000 ft per minute. 

A vapor phase unit, or steam separa- 
tor, was borrowed from Engineering 
Controls, Inc., of Los Angeles. This unit 
was installed so it could be raised and 
lowered. This enabled us to vary the 
heads on both legs. At various points in 
the cooling system where changes of 
pressure might occur, holes were drilled 
and tapped. Cocks were installed so 

*Kohbe. 
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pressure readings could be taken. 

As temperatures above the boiling 
point become a function of pressure, no 
thermometer wells were installed other 
than in intake and discharge lines. Tem- 
peratures within the jackets were ob- 
tained from the steam table. To insure 
greater accuracy, mercury manomete:~ 
were used instead of spring pressure 
gages. Pyrex nipples were installed on 
intake and discharge lines. ‘ 

A series of studies was then begun, 
and the engine pump was used to cir- 
culate the coolant. Curves showing pres- 
sure drops throughout the system were 
developed under various heads. volumes 
and velocity conditions. 

On November 28, 1951. the water 
pump was by-passed. The engine was 
then put back in operation under normal 
working conditions. 

Studies of this machine were con- 
tinued over a total period of several 
months. Curves were plotted under many 
conditions. At one time, by use of an oil 
barrel for a reservoir, a minus zero in- 


take head was achieved. At another time 
the engine was operated for three days, 
pulling a 40-bhp load while using a 44- 
in copper tube for a water intake line. 

During this time, it was possible 
to get a temperature rise of coolant 
across the engine of 1 F. First thought 
might be that in converting water ai 
212 deg into steam, there is no tempera- 
ture rise, so rise across the engine should 
be zero. This thought would ruie out 
radiation and would be perfection. 

Perfection has never yet been achieved 
so a 1 deg rise was satisfactory. On a 
similar engine, however, using an im- 
proved piping system, it was possible, 
at a later date, to get a temperature rise 
of less than ¥4 F. 

This low temperature rise was ob- 
tained only when the cooling system was 
properly designed. Proper design is sim- 
ple. See Fig. 3. 

It means placing the steam separator 
as near the engine as posstble. Entrance 
into the separator should be approxi- 
mately on a level with engine coolant 
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BEER WOOD-LINED 





STEEL PIPE 
IS IMPORTANT TO 
THE 
PETROLEUM INDUSTRY 


1. Non-corroding 







2 Unexcelled 
flow characteristics 


3 Long internal life 


4 Unexcelled cushioning 
capacity against pulsations 
vibrations and other 
mechanical influences 


5 Low cost 


Combines the strength of steel with the 
durability of wood. Recommended for salt 
water lines, desalting service, dilute caustic 
soda and polysulfide transport, acid wastes 
cooling tower service and oil gathering lines 
Operating service up to 250 p.s.i. and 180°F 
Higher pressure ratings for special service re 
quirements. All pipe flanged and available in 
10’ and 20’ standard lengths or custom fabri 
cated to specifications. Diameters 4 thru 48 

Easy to cut and re-flange. All flanges have 
standard ASME bolt circle. 


Wood-lined fittings in standard and 
special designs for all diameters. For 
catalog and additional information, 
write Dept. PE. 


‘sICHIGAN PIPE COMPANY} 


Bay City © - Michigan 


MYanufacturers of Wood-Stave, Saran Rubber-Linew 
Stainless Steel and Monel Piping 
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lines cooling by ebullition (boiling heat transfer). 


outlet. An ample line should connect 
them to prevent unnecessary pressure 
build up within the engine jackets. A 
small water line from the separator to 
the bottom of the engine is essential. Re- 
turn condensate to steam line leaving en- 
gine instead of to water line entering 
engine. 

The small line from separator to en- 
gine will reduce radiation losses and 
temperature rise across the engine. 

As the condensate may return quite 
cool, admitting it on intake side of en- 
gine would tend to cool the entering 
jacket water and create increased rise 
across the engine. 

The condensate, if admitted to the 
steam and water line leaving the engine. 
will pick up heat from the steam without 
affecting temperature of the mixture. 

Eventually it was felt that sufficient 
working proof of the soundness of this 
type of cooling was obtained to warrant 
installation on heavier equipment. 


Compressor Engine Testing 


A similar cooling system, was adapted 
to a gas engine driven compressor. This 
was a 4 cycle, 4 cylinder 11 in. by 12 in. 
engine that developed 150 bhp at 4.5 in. 
manifold mercury depression and 350 
rpm. Whereas the original test engine 
had been set to operate at, or slightly 
above, atmospheric pressure, the “sepa- 
ration unit” on the compressor was set 
to hold a pressure of 10 lb or 240 F on 
the engine jackets. 

Pyrex glass windows were installed in 
a cylinder jacket wall, top and bottom. 
over valve ports; in the head at 4 loca- 
tions, in exhaust manifold cooling jacket, 
and pyrex nipples in intake and dis- 
charge coolant lines. The water pump 
was also by-passed. This compressor was 
put back into operation April 16, 1952. 
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i—Inlet Line to Engine 
A—Top of Cylinder Jacket 
B—Bottom of End of Head 
C—Top of End of Head 





210 F—STATIC HEAD 
—REVERSE FLOW 


220 F—2 IN. INLET 
WIDE OPEN 


218.5 F—2 IN. INLET 
2 TURNS OPEN 


218 F—2 IN. INLET 
1% TURNS OPEN 


217.5 F—2 IN. INLET 
1¥% TURNS OPEN 

217 F—2 IN. INLET 
1% TURNS OPEN 

216 F—2 IN. INLET 

1 TURN OPEN 


215 F—2 IN. INLET 
% TURN OPEN 


215 F—2 IN. INLET 
Y2 TURN OPEN 


--—Top of Head 
E—Head of Exhaust Manifold 
F—Top of Exhaust Manifold 


G—tLine to Separctor Unit 


FIG. 6. M--M 605 cu in. engine. Pressure drops across 
engine at different inlet heads separator unit centerline 8 ft 4 in. 
above inlet: Cooling by eullition (boiling heat transfer). 


As this compressor is used on well 
start up service, it is subject to load 
changes from light to maximum over- 
load at very frequent intervals. In this 
way it was possible to study and photo- 
graph boiling phenomena under ll 
kinds of loads and speeds. Evaluation of 
observed phenomena was the really diffi- 
cult part of these operations. 


Results 


Probably one of the most important 
factors, and of which the least is known. 
is cylinder liner temperature under boil- 
ing conditions. Liner temperatures have 
been plotted against coolant in both 
high and low temperature direct trans- 
fer cooling but insofar as is known, not 
under boiling transfer. Such study would 
show the cylinder to be little, if any, hot- 
ter, and straighter and more round than 
under normal cooling. This would ex- 
plain beyond doubt the reason more 
power and smoother operation are ob- 
tained from engines cooled by boiling. 

When studying boiling heat transfer. 
it is learned that under established boil- 
ing conditions the interfacial heat trans- 
fer from a metal to a liquid is many 
times faster than under direct heat trans- 
fer. This greater speed of heat transfer 
leads to the very reasonable assumption 
that one is very materially lowering the 
metal temperatures. 

It is learned also that regardless of the 
metal temperature during growth of a 
steam bubble, upon separation of the 
bubble from the metal, the metal can- 
not be re-wet until it has locally dropped 


to the temperature of evaporation at 
existing pressures. 

It was observed, and cylinder jacket 
photos have shown established boiling 
over the full length of the liner, it can- 
not be denied that such liner tempera- 
ture is uniform and at low elevation 
along its entire axis. 

A slight change in upper and lower 
cylinder wall temperature will be found 
due to varying differentials between wall 
temperatures and super-heat of water 
at different cylinder positions. 

The amount of this variation could be 
shown by different values, when applied 
at varying cylinder elevations, of the 
boiling equation (t, — Tsat), where t, 
is inner liner temperature and Tsat is 
the saturation temperature of the liquid 
at existing pressure. 

No bubble can be formed until the 
liquid film adjacent to the liner wall has 
been superheated to a point above the 
saturation temperature. A similar tem- 
perature condition will exist along the 
entire cylinder length if full boiling is to 
be established. 

Again it is easily seen that with boil- 
ing along the entire cylinder liner, such 
as observed under full load, a uniformly 
true cylinder is maintained. In large 
measure this explains the increase in 
horsepower and smoothness of opera- 
tion. 

As the function of the equation (t, — 
Tsat) is to control the amount of heat 
transfer by controlling the number, 
rapidity of growth, and size of bubbles 
formed, under full engine load, this 
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equation will be functioning along the 
entire cylinder axis. And again uniform- 
ity of liner is indicated. 

Under very light load, or with poor 
piping, boiling at the bottom would not 
occur. Heat transfer would be by direct 
interfacial action. In that event the above 
conclusions would not be entirely true. 
One should, however, be able to neglect 
this light load condition as the loaded 
engine is the one in which operators are 
most vitally interested. 

A study of the foregoing leads to the 
thought that one is splitting hairs as re- 
gards temperature elevations. That is 
true. In the operations, however, 1 F was 
considered a normal temperature rise 
across the engine. Even 114 or 2 deg are 
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considered excessive, su again one is 
splitting hairs, which at least is con- 
sistent. 

The above theories have led to the be 
lief that under boiling heat transfer line: 
temperatures are normal at all times. 

Several reactions have occurred in 
engines under boiling phenomena that 
strengthen this belief. First, in extremely 
elevated temperatures up to 270 F, no 
detonating or loss of power occurred. 
Second, crank-case temperatures remain 
normal at around 180 F. 

Furthermore, the crank-case tempera- 
ture does not appear to be affected eithe: 
by engine coolant temperature or engine 
loading, but is affected by ambient ai: 
temperature. As a result, all oil coolers 
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on engines cooled by boiling heat trans 
fer have been removed. 

This has been possible because ail 
these engines are of the dry piston type. 
With oil cooled pistons, it would be 
necessary to cool the oil. Cooling of the 
oil would, of course, need to be from 
some source other than the engine 
coolant. 

In low temperature compressor en- 
gines, a load limit of, or near to, the 
manufacturer's rating is maintained. On 
compressors operating under boiling 
phenomena, the limits have been re- 
moved. Loading is left to the discretion 
of the plant operators. As a result. the 
operators are loading these engines up 
to 117 per cent of their rated horse- 
power. 

A loading of 110 per cent is consid- 
ered safe and economical for 24 how 
per day operation. 


Economics of 
Cooling by Boiling 

The value of any new method of op- 
eration should be measured in terms 
of: Cost, changes in efficiency, operat- 
ing cost, and life of equipment. Life of 
equipment, however, cannot be _ eval- 
uated at this time. 

When cooling by ebullition is com- 
pared with low temperature covling,. 
the first cost is favorable. On certain 
installations the first cost may be as 
much as 35 per cent under conventional 
methods. In no stationary equipment 
should the costs be greater, and when 
compared with high temperature direct 
heat transfer cooling, the first costs will 
be about the same. 

Savings in operating costs when cool- 
ing by ebullition are considerable. 
Cleaner engines, top and bottom, and 
less carbon deposits is another achieve- 
ment. Noteworthy also is the fact that 
when using heavy duty lubricants, little 
or no deposit of ash occurs on valves. 
valve stems, and cylinder or piston 
heads. 

In addition to the above there is an 
increase in thermal efficiency of around 
10 per cent. This increase is in the form 
of steam or waste heat recovered, and 
this steam is used to do useful work. 
Steam from compressors is currently be- 
ing used in heating crude oil prepara- 
tory to dehydration. 

Steam from prime movers* is being 
used to heat power oil and thereby re- 
duces waxing in the pipe lines. It is 
hoped to increase the number of engines 
cooled by ebullition on the leases in 
1953. 

In view of the limited amount of data 
available regarding boiling phenomena, 
it is only reasonable to suppose that 
parts of the conclusions may be subject 
to revision. A careful and accurate study 
of engine liner temperature under boil- 
ing heat transfer would probably be of 
more value than any one other thing. 
Such study would need to include wet 
and dry liners in both two and four cycle 
engines in both spark ignition and diesel 
cycle. Until more information of such 
nature is available increased efficiency 
in operation will be restricted, by ne- 
cessity, to more or less cut and try tests. 
*k«** 


* Kobe. 
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Engineers As Supervisors and Managers 


Greater emphasis in the field of human relations should 
be included in the curriculum of all engineering trainees 


Tus discussion concerns itself with en- 
gineers and others who devote their ef- 
forts toward finding, developing, and 
producing crude oil and natural gas and 
with the processing of natural gas. Our 
industry employs geological, geophysi- 
cal, mechanical, chemical, petroleum, 
electrical, civil, and more recently in- 
dustrial engineers in its search for 
crude oil and gas in producing the prod- 
ucts that are found. 

Technologically we have come a long 
way in improving the economics of our 
business. Improved techniques in drill- 
ing now make it economically feasible 
to tap reservoirs that once were con- 
sidered too deep to develop. These 
deeper reservoirs are being developed 
with full knowledge that ultimate re- 
covery from them will be substantially 
less in terms of barrels per acre than re- 
coveries that were a short time ago 
thought necessary from reservoirs of a 
much shallower depth. Casing strings 
are being set at depths which only the 
vast improvement in metallurgy permits. 
Oil is being artifically lifted from these 
deep wells. Formerly it was considered 
at least uneconomical if not impossible 
to do this. We are now able to deviate a 
well bore in any desired direction and 
bottom such a deviated well hundreds 
of feet from the surface location. Re- 
finements in the skills of the geologists 
and engineers have resulted in discov- 
eries of oil and gas in areas condemned 
by earlier exploratory efforts. Refine- 
ments in secondary recovery methods 
have made possible production of mil- 
lions of barrels of oil once considered 
unrecoverable. In this connection it is 
not pure wishful thinking to assume that 
in the foreseeable future new means, 
such as chemical additives injected into 
the depleted reservoirs, may result in 
additional recoveries over that which is 
now possible by water flooding. Our 
reservoir engineers are now well along 
toward making reliable estimates of 
partially developed reservoirs and are 
able to postulate means for developing 
and producing such reservoirs which 
finally will result in the production of 
maximum amount of oil by use of the 


_—. 


+Presented at the spring meeting of the South- 
western district, API Division of Production, 
=m Hotel, Fort Worth, Texas, March 4-5-6, 


*Manager of production, Sohio Petroleum 
Company, Oklahoma City, Oklahoma. 


FRANK H. WILLIBRAND* 


energy inherent in the reservoir. 

The skill with which the reservoir en- 
gineers are able to make early predic- 
tions of recoveries has resulted in re- 
moving at least in part the difficulties 
formerly experienced in adequately 
financing legitimate oil ventures. It has 
only been a few short decades ago when 
the first concentrated efforts to study 
reservoir mechanics began. Katz, Mus- 
cat, Schilthus, the Elkins brothers, and 
a host of others who have made out- 
standing contributions to our under- 
standing of the behavior of oil and gas 
in reservoirs are still very much a part 
of the present scene. Twenty-five years 
ago there was no mention made, in such 
petroleum engineering as I was then ex- 
posed to, of permeability, much less of 
the Kg/Ko relationships. Neither was 
there mention made, outside of the 
campus, of financing deals that permit- 
ted an operator to borrow from a bank 
nearly all of the money required to de- 
velop a recently discovered field simply 
by subordinating less than all of the 
working interest income to repayment 
of the loan. We are now utilizing better 
the production coming from our produc- 
ing wells. No longer do we witness the 
prodigious waste many of us remember 
at Smackover, Oklahoma City, East 
Texas, and many other places. Cicero 
Murray’s army is now a mere legend. 
The periods of excessive overproduction 
which once depressed the price of crude 
to from 10 cents-15 cents per barrel are 
legendary also. 

More and more gas produced with 
crude oil is being utilized and the roar- 
ing torches in new oil fields extending 
upward several hundred feet and illumi- 
nating the countryside are a rare sight 
even in this day of air travel. Small 
packaged processing plants now provide 
economical means of processing even 
small quantities of gas. Underground 
storage of gas and LPG products is even 
now in a period of spirited development. 

From this panorama it may be seen 
that the technological improvements 
which came about in the second quarter 
of this century easily outdistance any- 
thing that had occurred from the time 
Drake drilled his shallow oil well until 
the beginning of the second quarter of 
this century. 

We have made good use of the physi- 
cal sciences of chemistry. physics, and 
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geology and we have applied an unde: 

standing of these sciences to engineer 

ing problems created by the ever-in 
creasing demand for oil and gas in the 
United States. Our geologists, engineers 
and drillers have carried the know-how 
gained on the domestic scene to the four 
corners of this round world of ours. The 
technology of no other country has had 
a similar impact on foreign oil produ: 

tion. 

Although our technological advance 
ment has been truly noteworthy, I sub 
mit that we have not kept apace in di 
veloping skills that make it easier fo 
people to work together harmoniously 
for a common purpose. I refer to skil! in 
human relationships. Our engineering 
schools have made little or no contribu 
tion to this. My assigned topic is “En 
gineers as Supervisors and Managers.” 
If we can agree, and nearly all accepted 
authorities are in agreement on this 
that from 75 to 85 per cent of the suc 
cessful supervisors’ time is, or should 
be, devoted to personnel problems, we 
may see that the engineer in a super 
visory capacity has been taught little in 
school that may help him in a major 
portion of his supervisory job. In orde: 
that no one may be confused, let me say 
now that every supervisor is a part of 
management and that every manager is 
a supervisor. Management might be sub 
divided into front line, middle and top 
management but such a_ subdivision 
would be principally on the basis of 
function and even then not very well 
defined. A member of a successful top 
management group must have an under 
standing of the basic skills required of 
the front line supervisor; otherwise it is 
quite likely that he will not long re 
main as a responsible member of that 
top group. 

What are these skills that are so diffi 
cult to articulate? I don’t know where 
to refer you for a concise and satisfac 
tory statement regarding these skills 
My own attempt to set down some of 
these skills are: Skill in understanding 
people; skill in listening to people; and 
skill in assisting people to cooperate 
willingly in the accomplishment of 
stated objective. 

Some prerequisites to these skills are 
as follows: 

(a) Reliability—which includes abil 
ity to say “no” when it needs to be said 
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(b) Composure under stress. 

(c) Self assurance—that is, confi- 
dence in one’s self, one’s superiors and 
one’s subordinates. 

(d) Ability to adhere to established 
policy and procedures. 

(e) To be loyal to the company, to 
employees, and to all departments. 

(f) Ability to delegate wisely. 

(g) To possess true humility. 

(h) Patience with failures. 

(i) Ability to encourage assi-tance 
from any one in the organization who 
ean contribute to the solution of a given 
problem prior to rendering a decision. 

(j) Capacity for complete intellectual 
honesty. 


It was mentioned that the engineer 
was taught little in school to help him 
in attaining supervisory skills. If the 
other schools that make up a modern 
university had become more proficient 
in laying an adequate ground work for 
the easier attainment of supervisory 
skills, the young engineers would indeed 
be up against some stiff competition for 
advancement in supervisory assign- 
ments. Fortunate for them this is not 
the case. 

I have on other occasions! stressed the 
importance of reflecting on the superior- 
subordinate relationship that is inherent 
in any supervisory job. Does the super- 
ior know how his subordinate feels about 
him? Does the subordinate consider his 
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superior incompetent, arrogant, or even 
a pompous ass? What are the means of 
effective two-way communication be- 
tween the superior and his subordinate? 
Does the subordinate have any concept 
of the pressures that may be imposed 
from above on his superior? Does the 
subordinate have any right to expect his 
boss to be an unerring, infallible genius 
or should he consider him as also having 
some of the personality quirks that all 
flesh is heir to? Does the superior view 
each of his subordinates as having a dis- 
tinct individuality and that consequently 
no set of rules yet promulgated can be 
safely used in every situation with which 
he may be confronted. Does the superior 
have a philosophy which permits him 
to believe that by and large most peo- 
ple want to do what is right but resent, 
sometimes with a passion, attempts to 
have every move in their job assign- 
ments dictated by the boss? 

Is the superior able to reflect on a 
situation that would find the relation- 
ships between him and any one of his 
immediate subordinates reversed. How 
does the superior gain his objectives? 
Has he earned the confidence and ac- 
ceptance of those whose work he 
directs? Does the subordinate take 
necessary pains to keep the boss in- 
formed? This could go on and on but it 
is necessary only to state that every 
supervisor has an attitude regarding 
this relationship. In no small degree this 
attitude, whatever it may be, will de- 
termine the quality of his supervision. 

F. J. Roethlisberger, professor of 
Human Relations at Harvard Business 
School, is of the opinion that our indus- 
trial civilization of the present is im- 
providently living on its capital, upon 
the store of human good will and self- 
abnegation that many centuries of estab- 
lished routines of living have left us. In 
his paper, “The Foreman: Master and 
Victim of Double Talk.”? he states in 
part that in industrial situations studied 
by him and his associates they have con- 
stantly found, often in the lower levels 
of administration, “men of extraordinary 
skill in the direction of securing coop- 
erative effort” and that the importance 
of the administrative function “is too 
little recognized.” A greater proportion 
of such men remain at the lower levels 
of management because technical com- 
petence wins recognition and promotion 
whereas skill in human relations does 
not. Continuing. Roethlisberger states 
that were it not for these men, “the un- 
leased forces of modern technology 
would spin themselves out to doom and 
destruction.” 

Elton Mayo* states that “these men 
(who have attained skill in human rela- 
tions) go unnoticed and unrewarded: 
no provision is made for their replace- 
ment when the supply shall fail and no 
university calls attention to the fact that 
material provision is only one of the 
duties of civilization, the other being 
the maintenance of cooperative living. 
Of these two duties it may be said that 

n any society at a given time the neg- 
lected factor becomes the more im- 
nortant. This is our situation now; our 
theory of civilization acts on the assump- 
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tion that if technical and material ad- 
yvancement is maintained, human coop- 
eration will somehow be inevitable.” 

Up to this point the discussion has 
concerned itself mostly with front line 
supervisors and those once or twice re- 
moved from the work force. As the as- 
signed topic has to do also with “Engi- 
neers as Managers.” it is necessary to 
enlarge the frame of reference. In doing 
that, however, it is necessary to stress 
that all that has been said applies with 
equal force here. A manager as here 
used must concern himself with manage- 
ment’s responsibilities to the owners of 
a business. to employees, to the public 
and to government. 

Owners or stockholders are entitled to 
a fair return on capital invested in the 
business. Only in this way will there be 
available a continuing source of risk or 
equity capital to carry on, at an ever-in- 
creasing rate, the expansion of business 
that our increased con-umption requires. 


Management is obligated to compen- 
sate employees as well as circumstances 
and sound business judgment permit. 
Such compensation must be fairly dis- 
tributed. Compensation is not altogether 
in terms of money, as it includes also 
maintenance of safe working conditions. 
an opportunity for the individual to de- 
velop and utilize capacities, a recogni- 
tion of the dignity of the individual who 
is made aware of his importance to the 
organization. Establishment of hospital- 
ization, retirement, disability, savings. 
and survivor benefit plans are also a 
present day requirement. 


Management must so conduct its 
business that, on the whole, its organi- 
zation is accepted by and into the com- 
munity. This requires special emphasis 
in the producing branch of the oil busi- 
ness as the very nature of oil production 
requires members of the organization to 
live in the many geographical areas 
where oil is found. The individual com- 
pany, if you please, is judged by the 
communities of these areas almost solely 
by the way the individual company’s 
business is carried on in the community. 
Shoddy treatment of even one employee 
or one non-employee resident of the com- 
munity by the company has its telling 
effects. If the company also sells its 
products in the communities in which it 
produces and refines crude, customer ac- 


ceptance of the products is in no small 
way determined by the way the com- 
munity sizes up the management em- 
ployees in its midst. 

We in oil production have constant 
obligations to state regulatory bodies 
and other governmental commissions, 
bureaus, and agencies. Is it not possible 
that the manner in which management 
carries out its responsibilities to the 
owners, employees, and to the commun- 
ity may determine in no sniall way 
future responsibilities it may or may 
not have to government? 

Dean Donald David* of the Harvard 
Business School states that the most 
valuable assets of a business leader are 
his training and experience in taking 
calculated risks, his ability to get peo- 
ple to work together, his knowledge of 
human motivation and his willingness 
to participate in the broader affairs of 
his community and the nation. 

J. M. Juran® of New York University 
states that more than half the engineers 
aspire to be executives. So do account- 
ants, lawyers, salesmen, and mechanics. 
Juran then states that although many 
skills are needed in plants, warehouses, 
offices, or in a profession, management 
skills are different and not well under- 
stood and are only now being developed. 
The manager gets things done through 
others. The engineer uses the forces of 
nature for the benefit of man. The mana- 
ger uses the forces in people for the 
same end. “Forces of nature” are boxed 
by mathematicians, physicists, and 
chemists; “forces of people” are boxed 
by psychologists, anthropologists, and 
sociologists. Engineering tools may be 
such things as thermo-dynamics. mate- 
rial balance considerations and PVT 
calculations; management tools are eco- 
nomics, control, organization. incen- 
tives, and an understanding of people. 

There was a time when the engineer 
was not accepted by the work force or 
by the first level supervisors. This has 
changed, but I, for one, am not at all 
certain that the pendulum may not have 
swung too far in the other direction. Do 
most of the engineers, going into our 
industry now, fully appreciate the diff- 
cult struggle their counterparts of a 
generation ago experienced to gain this 
acceptance, which is now taken for 
granted? And it must be remembered 
that the acceptance is as an engineer. 
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MINERALIGHT SL long wave ultra-violet lamp. 


Proved best by test for oil show analysis! 


No experience needed to operate. Lamp weighs only 
1 Ib. Models available for 110 volt AC or with adapter, 
110 volt DC current. Battery operated model for field 
use holds lamp, has built-in viewer for daylight ex- 


amination. Easily portable. 


samples with ultra-violet. 


ULTRA-VIOLET PRODUCTS, INC. ©" 


Dept PE 145 Pasodena Ave, South Pasadena Calif 


Send for illustrated brochure on how fo de- 
tect and analyze petroleum in oil surface 





















83L—One 
Finger Mitten 
$3.75 a pair. 








BUY for LESS by Mail 


WICX-Merit Glove Co. 


1117 7th Street, Oakland 20, Calif. 


Wicx Leather Gloves, 
Garments for the 
PETROLEUM INDUSTRY 
BETTER PRICE — BETTER QUALITY 


MAILED ANYWHERE — IMMEDIATE DELIVERY 
Eze-Spred Overall . 36-46 $16.50 


Jacket, Full length . . . . °* °* $12.00 
Jacket, % length . .°. . =. ™ *°* §$11.C0 
Suchet, Ve length. .. «ew sw OU § BLO 
Shoulder Sleeves . . — “ee 


10% discount on orders of $100 or more 
Prices F.O.B. Oakland. Write for catalog 


Telephone Highgate 4-1164 





Since 1920 
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WARN 


Conversion Hubs 


Make 2 Jeeps Out of 1! 


WARN Automatic HUB 







EQUIPS 4-WHEEL 
DRIVE JEEPS FOR 
USE AS 2-WHEEL 
OR 4-WHEEL DRIVE 
Automatically 
PRICE $120.00 pair 
(Fit Willys Only) 


EQUIPS 4-WHEEL 
DRIVE JEEPS FOR 
USE AS 2-WHEEL 
OR 4-WHEEL DRIVE 
Manually 
PRICE $65.00 pair 
(Fit Willys Only) 






EQUIPS 4-WHEEL 
DRIVE JEEPS FOR 
USE ONLY AS 2- 
WHEEL CRIVE 
PRICE 
WILLYS . . $20 pair 
DODGE . . $23 pair 





A HUB FOR EVERY NEED 


Two-wheel drive ends front wheel drag, stops 
shimmy, saves gas to 6 miles per gallon, 
reduces wear on front axle and tires, enables 
4-wheel to handie, perform, climb like 2- 
wheel. Warn Hubs permanently replace fac- 
tory hubs; provide 3 degrees of conversion: 
(1) automatic use of Jeep in either 2 or 4- 
wheel drive; (2) instant conversion from 2 to 
4-wheel drive and back with manual locking 
control, or (3) fixed conversion to 2-wheel 


drive, requiring 10 minutes. Ail hubs uncon- 





ditionally guaranteed. Thousands in use. See 
your Willys dealer or write. Dealer inquiries 


invited. 


WARN mec. co. 


RIVERTON BOX 6064-PE, SEATTLE 88, WASH. 
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Acceptance as a supervisor must be 
gained by each individual. I ask also if 
attitudes of these engineers seeking ac- 
ceptance as supervisors is such that 
most will be able to learn from the gang 
pusher, foremen, driller, tool pusher, 
and others who may not have gone to 
college, but who nonetheless have stored 
away a vast knowledge gained from 
years in the business. Much of this 
knowledge will consist of an _ under- 
standing of people. 

An engineer may conclude that his 
formal education has not helped him 
with an understanding of human 
sciences. This is not so much an indict- 
ment of current curricula of engineer- 
ing schools as it is a statement of an 
observation. Many hold that it is im- 
practical to expand undergraduate en- 
gineering courses further in studies of 
the humanities, or, to use a word in cur- 
rent usage, in “humanics.” That there is 
widespread and increasing recognition 
of this deficiency is evidenced by the 
advent of the “Advanced Management 
Program” at Harvard Business School, 
and similar programs at Stanford. 
Pittsburg, Western Reserve, the Man- 
agement Institutes at Oklahoma A & M, 
to mention some. This recognized de- 
ficiency can also. be corrected in indus- 
try through job rotation, committee 
work, staff jobs, and other devices. 

S. F. Bowlby® of Shell Oil Company, 
notes three magic words of manage- 
ment—authority, responsibility, and ac- 
countability—and describes the engi- 
neering method in management as en- 
compassing the following: 

(1) Clearly defining the problem. 

(2) Getting all available facts. 

(3) Working out alternate solutions. 

(4) Choosing best solution. 

(5). Following through to see that the 

solution gets the job done. 

Engineering training does permit the 
young engineer to gather systematically 
and to analyze the physical facts avail- 
able. Sometimes business decisions must 
be made when important facts are not 
obtainable. The young engineer will 
hesitate to decide or recommend with- 
out full knowledge. This is proper but 
the executive must act on such recom- 
mendations as the analytical engineer 
may make even though pertinent, but 
unobtainable, information is lacking. 

The engineer will soon find that there 
is a definite limit, in terms of volume, to 
the things he can do with his own slip- 
stick. Therefore, he must learn the art 
of getting people to work together, 
which presupposes a knowledge of 
human motivations. This also presup- 
poses a working knowledge of delega- 
tion and how it is accomplished. Jethro,” 
advising his son-in-law, Moses, had a 
zood conception of delegation when he 
suggested that Moses select leaders to 
deal with thousands, and with hundreds, 
and with tens, and to permit only grave 
matters to be brought to him. 

In conclusion therefore it appears 
that the engineer may not, on leaving 
school, be well equipped to become an 
operations supervisor or an operations 
manager. A critical re-examination of 


curricula of engineering schools may be 








FOR EVERY APPLICATION 
2 
[ EXPLOSION-PROOF | 








|___ PRESSURE LIQUID LEVEL | 








[TEMPERATURE _ | 
[RELAYS | 








| WEATHER-PROOF | 





if you have a problem on the automatic 

control of pressure, temperature, liquid level, 
mechanical operations, etc., it will pay 
you to consult Mercoid’s cngineering staff — 


always ot your service. 


Write for catalog No. 700A. 





THE MERCOID CORPORATION 


4201 BELMONT AVE, CHICAGO 4f, ILLINOIS. USA 


BUSINESS and 
Pleasure 


in TULSA 


> AIR-CONDITIONED COMFORT 

> CENTRAL LOCATION 
CONVENIENT COFFEE SHOP 
NEW MODERN ADJOINING GARA 


®TULSA’S F/WEST HOTEL 


Home of the Popular Terrace Room 
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necessary to determine if there is room 
for courses in the humanities, even at 
the expense of some of the highly 
specialized professional courses. There 
are means available to the engineer to 
further his understanding of problems 
in accounting, forecasting, advertising, 
collective bargaining, patent laws, and 
a host of others, which will permit him 
to work effectively on the solution of 
these problems with individuals of dis- 
similar social and educational back- 
grounds. 

At long last—and perhaps not too 
late—our industry is beginning to give 
earnest attention to the development of 
supervisory and managerial skills. The 
art of management is just now evolving. 
The importance of the human relation- 
ships within and without an organiza- 
tion is being better understood and 
accepted. 

How well we and those who follow us 
in our industry and in other industries 
do the job of developing supervisors and 
managers, who will have a keen aware- 


ness of the intricate human relationships 
in industry, and who will with a good 
heart and steadfast purpose make intelli- 
gent effort to improve these basic rela- 
tionships may, more than anything else 
determine what industry of the next 
generation will be like. 
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Penn State Men Urged to 
Sponsor Research Program 


An audience of Pennsylvania oil 
men were told by a Penn State pro 
fessor that the state government 
and Pennsylvania's oil, gas, and 
coal industries should be urged 
give attention to a research pro 
gram he said is needed to solve 
basic problems of mutual interest to 
industries producing from the earth 

Dr. John C. Calhoun, Jr., chief of 
Penn State's division of petroleum 
and natural gas engineering, al 
luded, not by name, to the Kent bill 
in the legislature which would curb 
storage of gas in areas near coal 
mines. Calhoun said the bill had 
been suggested without any or 
ganized effort to increase a fund of 
knowledge on the subject, except 
for efforts of those interested 

Pennsylvania has proved re 
serves of 140,000,000 bbl. 











Financial Analysis of 30 Oil Companies for 1952 


Tue American petroleum industry 
chalked up impressive new records in 
1952 and continued to set the pace for 
the amazing growth of the industry in 
the Free World, according to a survey 
released recently by the Chase National 
Bank of New York. 

Entitled “Financial Analysis of 30 
Oil Companies,” the 32-page booklet was 
prepared by Frederick G. Couqueron of 
Chase’s Petroleum Department. It re- 
ported the year-end financial position of 
the industry as “excellent.” 

The study is based on the combined 
operating and financial activities of 30 
American petroleum enterprises, which 
together produced 58 per cent and pro- 
cessed 68 per cent of the total crude 
oil supply outside the Iron Curtain last 
year. The survey also includes compre- 
hensive data on the industry throughout 
the world. 

One of the most significant develop- 
ments in the world oil picture last year 
was the expansion of crude oil produc- 
tion and the construction of new refin- 
eries in Western Europe. The Chase 
study said these new facilities more than 
offset the lost production resulting from 
the shutdown of oil operations in Iran 
in 1951. 

The intensive search for new petro- 
leum fields continued apace during 1952. 
The 30 companies surveyed spent ap- 
proximately $1.9 billion for finding and 
developing new crude production in the 
U. S. alone. This outlay was equivalent 
to $1.57 per barrel of net oil produced 
in the U. S. by the group, compared with 
the average of $1.33 per barrel for the 
> years 1948-1952. 

Crude oil output in 1952, up 61 per 


— 


.*The Chase National Bank of the City of 
New York. 
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cent since World War II ended, reached 
an all-time high of 11.2 million barrels 
per day in nations outside the Soviet 
orbit, the survey said. This represented 
an increase of 4 per cent over the pre- 
vious year’s production. 

Demand for petroleum products. 
meanwhile, “more than kept pace” with 
supply, according to the study. It was 
estimated that demand averaged 11.7 
million barrels per day last year, or 65 
per cent more than in 1946. 

To meet the continued increase in de- 
mand, the industry substantially ex- 
panded its world-wide crude oil pro- 
ducing and refining capacities and trans- 
portation and distribution facilities. 
Total capital outlay for these purposes 
during the post-war years 1946-1952 was 
estimated by Coqueron to be $30 billion. 

Keener world competition was ex- 
pected to result from the industry’s at- 
tempt to meet the U. S. Government’s 
request for 1,000,000 barrels of crude 
oil per day in reserve capacity. 

The United States continued far and 
away the industry’s biggest customer. 
Total demand for petroleum products 
rose 3.4 per cent in the U. S. last year 
to 7.7 million barrels per day. Percent- 
age-wise, however, the rate of increase 
was below the 9.4 per cent rise of the 
previous year and the 11.1 per cent up- 
swing in 1950. 

Gross income of the entire U. S. pe- 
troleum industry, presently fourth larg- 
est industry in the nation in terms of 
capital investment, was estimated at 
$17.9 billion in 1952, an increase of 
more than 4 per cent from 1951. Total 
fixed assets for the whole U. S. industry 
were placed at $30.7 billion and gross 
assets employed at the close of the year 
at $40 billion. The survey said $3.8 bil- 
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lion was spent by the U. S. industry fo: 
replacement and expansion purposes i! 
1952, of which $2.7 billion was di 

bursed by the 30 companies. 

Combined net earnings of the 30 com 
panies was $2,020 million last year, a 
decrease of 3.3 per cent from 1951. The 
Chase study said the decline was du 
principally to increased materia! costs 
wages and taxes, with no significant 
change in crude oil prices. The survey 
added that the decline in net earnings 
would have been 5 per cent if benefits 
derived from certain non-recurring 
items had not been included in the com 
panies’ results. 

Total taxes charged to earnings by 


_ the group were placed at $1,367 million 


in 1952. In addition, the companies also 
collected consumer taxes on products 
for various governmental agencies of 
nearly $2,500 million. 

Despite the decreased earnings and 
the high taxes, dividend payments by 
the 30 companies rose to a record total! 
of $887 million last year, $49 million 
more than in 1951. These disbursements 
to shareholders represented 43.9 per 
cent of the group’s net income. 

In order to finance the $3.1 billion 
outlay for replacement and expansion 
of domestic and foreign facilities, which 
was 15 per cent higher than the group’s 
previous record set in 1948, and to pro 
vide for larger expenditures during the 
next few years, the 30 companies ob 
tained funds aggregating $831 million 
from banks, insurance companies and 
public investors. Of this sum, 84 pet 
cent represented borrowings. 

The group’s working capital! increased 
$486 million in 1952 to $4,830 million 
The increase was attributed mainly to 
funds derived from outside sources. * 
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MANUFACTURING POINTS: 





Tulsa, Oklahoma: Bolted, Welded and Wood Tanks, and Welded Vessels. Drawer 1710, Telephone 2-9141 
Electra, Texas: Welded Tanks. Box 752, Telephone 524 


Abilene, Texas Denver, Colorado Houston, Texas New Harmony, Indiana Shreveport, Louisiana 
Box 2311, Ph. 45906 702 U. S. Natl. Bk. Bldg. 3610 McKinney Avenue Box 460, Ph. 152 Box 1228, Ph. 2-0378 
Ardmore, Oklahoma Phone Cherry 4251 wh. OR Gane New Iberia, Louisiana Sidney, Nebraska 
Box 711, Ph. 1211 El Dorado, Kansas Lake Charles, Louisiana Box 174, Ph. 997 & 1468-W Box 331, Ph. 2622 
a oer Box 202, Ph. 2327 Box 436, Ph. 6-7361 as 
Brookhaven, Mississippi New Orleans, Louisiana Snyder, Texas 
Box 99, Ph. 592-J Electra, Texas Laurel, Mississippi 223 Sena Drive Box 613, Ph. 3-4342 
: Box 752, Ph. 524 Box 381, Ph. 4531 Ph. CE 7121 

Casper, Wyoming Tyler, Texas 
Box 1367, Ph. 197 Farmington, N. M. Longview, Texas Odessa, Texas 1222 San Antonio St. 
Clay City, Ilinois Box 515, Ph. 757-3 Box 991, Ph. 983 Box 1387, Ph. 6-6493 Ph. 4-6722 
Box 286, Ph. 2131 & 2141 Glendive, Montana Lubbock, Texas Oklahoma City, Oklahoma Vernal, Utah 
Cody, Wyoming Box 53, Ph. 165 Box 951, Ph. 2-0143 Box 4265, Ph. ME-8-1506 Box 207, Ph. 460-W 
Box 68, Ph. 55 Great Bend, Kansas Magnolia, Arkansas Pampa, Texas Wichita, Kansas 

i Box 758, Ph. 3566 Box 282, Ph. 634 Box 1140, Ph. 986 Box 697, Ph. 7-1297 
Corpus Christi, Texas 
Box 1109, Ph. 4-9201 Hays, Kansas Midland, Texas San Angelo, Texas Wichita Falls, Texas 
Setien tiene Box 594, Ph. 42315 Box 665, Ph. 46335 Box 1048, Ph. 2178-6 Box 1316, Ph. 3-2938 
1101 Magnolia Bldg., Hobbs, New Mexico Mt. Pleasant, Michigan Seminole, Oklahoma Williston, North Dakota 
Ph. Riverside 6230 Box 1705, Ph. 3-4851 Box 283, Ph. 3-0251 Box 1286, Ph. 289 Box 448, Ph. 2-2641 


CANADIAN SUBSIDIARY: National Tank Company, Ltd., 202 Barron Bidg., Ph. 6-4957, Calgary, Alberta, Canada 
National Tank Company, Ltd., Box 4366, Ph. 3-3847, Edmonton, Alberta, Canada 


EXPORT AGENT: National Supply Company, Export Division, 600 5th Avenue, New York 20, N. Y. 
CALIFORNIA thru: American Pipe & Steel Corp., 2201 Commonwealth Avenue, Alhambra, California 


Manufacturers of distillate recovery plants, emulsion treaters, fluid boosters, gas dehydration units, gas desulfurization units, portable gasoline 
plants, direct and indirect heaters, liquid level controls, LTX units, tank car loading racks, salt water disposal systems, scrubbers, separators, 8 
stage separation units, stairways, walkways, wood, welded, bolted tanks, valves, water knock-outs, special vessels. 


DISTRIBUTORS OF ARMCO SPIRAL-WELDED SURFACE CASING 












NATIONAL 


TULSA, OKLAHOMA 


$-$-53 
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